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PUBLIC NOTICES 





CITY OF SALISBURY, SOUTHERN 
RHODESIA 


90,000 ib. OVERHEAD ELECTRIC TRAVELLING 
CRANE 





Tenders are Invited for the 


SUPPLY, DELIVERY, and ERECTION of 
the above-mentioned POWER STATION PLANT 
and EQUIPMENT in accordance with the City 
Council’s specification. 

One copy of the specification may be obtained 
from the Consulting Engineers, Messrs. Merz and 
McLellan, 32, Victoria Street, London, 8.W.1, on or 
~ _ September on payment to them of a fee 
0! 8 

Additional copies of the specification may be 
obtained from the Consulting Engineers in London 
on : areas of £2 2s. for each such additional copy. 

ums paid on any number of copies up to four 
will be refunded on receipt of a bona fide Tender. 

Tenderers are requested to note that issue of a 
Certificate of Essentiality for the above plant aad 
equipment is ass by the Southern Rhodesia 

inistry for Co-ordination of Supplies. 


Sealed Tenders with all relative documents, 


LONDON, W. oS ra not later than Monday, 
27th October, 

(2) One Gupte Tender and documents to 
Mess ME. and cLELLAN, 
VICTORIA STREET, LONDON, 8.W 
not later than 24 hours after deposit of ‘ing 
original Tenders and documents with the 
High Commissioner. 

The Council do not bind themselves to ae » 
lowest or any Tender. 





EGYPTIAN GOVERNMENT 
ATMOSPHERIC DISTILLATION UNIT 


enders are Being Called for 


by the Department of Mines and Quarries 
for the SUPPLY and ERECTION at Suez of an 
ATMOSPHERIC DISTILLATION UNIT to Process 
continuously 400 tons per 24-hour day of Crude Oil. 
Tenders are required to be submitted direct to the 
CONTROLLER-GENERAL, DEPARTMENT OF 
MINES AND QUARRIES, DAWAWIN POST 
OFFICE, CAIRO, EGYPT, and must arrive not 
later than the Ist ‘of January, 1942. 
Copies of the s a are available at the 
office of the Chie ing Engineer, Egyptian 
Government, 41, Toth ll Street, London, 8.W.1, 
gratis, and will be sent on application. 7810 








RIVER OUSE my CATCHMENT 


CIVIL ENGINEERING ASSISTANT 


A Pplications are Invited for 
the POSITION of CIVIL ENGINEERING 
ASSISTANT on the Board’s staff. 

Candidates must have passed an examination 
qualifying for A i p of the Institu- 
tion of Civil Engineers, and should have had con- 
siderable experience in the Design and Construction 
of Engineering Works, preferably in connection with 
River Improvement or similar schemes. 
salary will depend on 





The commencing 
experience, but will not be less than 75 Hs pet 
annum, rising by annual increments of £25 to 
per annum, plus a temporary war bonus amounting 
= a to 10 per cent. of salary, but not exceeding 


pipes is subject to the provisions of 
<a — A re ed 


Forms r application and cok of the appoint- 
ment will be forwarded on receipt of a stamped 
addressed envelope. 
ai plications, endorsed ‘‘ Engineering Assistant,’’ 
reach the undersigned not later Wednes- 
day. the 15th October, 1941. 
Canvassing, directly’ or indirectly, will disqualify. 
F. M. FARMER, 
Clerk of the Board. 


7, Langcliffe Avenue, 
Harrogate. 7811 





cITY OF CARDIFF EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE 





Principa 
JAMES STEPHENSON, ParLA., M.Com., D.Sc. 
Reauired to Commence Duties 


as early as_ possible, a L-TIME 
LECTURER in ELECTRICAL ENGINEERING 
‘CTS to Honours Degree and Higher National 
Certificate standards. Ability to take subsidiary 
Mechanical Engineering subjects will be a recom- 

mendation. 
The salary will be in accordance with the Burnham 
made for previous 


Forms of application, together ‘with further par- 
ticulars, are obtainable from the undersigned, to 
whom they should be returned, accompanied by a 
letter of application in the candidate’s own hand- 
writing, by 8th October, 1941. 

W. J. WILLIAMS, 
Director of Education. 


City Hall, 
Cardiff. 7790 





UNIVERSITY COLLEGE, NOTTINGHAM 


ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING 





prego are Invited for 


mnttane rt ed of ASSISTANT LECTURER 
ENGINEE 








(H. HOLCROFT) 


(R. POHL) 
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IMPORTANT NOTICE TO ALL ADVERTISERS 





AND ADVERTISING AGENCIES. 





type space will be :— 


supplied to suit the new 





Owing to further drastic limitations in the use of paper 
it has been decided to reduce the printed area of 
THE ENGINEER page as from October 3rd. The 


12" in DEPTH and 9” in WIDTH, 
THE COLUMN WIDTH BEING 2:". 


Therefore in future all blocks and copy should be 


same sizes as our contemporary “ Engineering.” 


dimensions, which are the 





SITUATIONS OPEN 





IR_ CONDITIONING.—Firm of Engineers are 
t in touch with a fully 
qualified ENGINEER, who has had experience in 
the Designing and Installing of up-to-date Air 
Conditioning Plant, with a view to coming to an 
arrangement for the development of Air Conditioning 
on scientific limes when circumstances and the times 
permit. Finance will be available, and the post will 
open up possibilities for a man of enterprise and 
integrity.—Address, giving full details = a 
ence, 7797, The Engineer Office. 797 A 





N ENGINEERING CONSTRUCTION COMPANY 
have VACANCIES for the following STAFF :— 

(1) NAVAL ARCHITECT.—It is_ essential that 
applicants for this position should have 
tical Design Experience on as many of the following 
classes of vessels as possible :— 

(a) Motoring Coasting Vessels up to 500 tons. 

(b) — Steuer Construction, both Sea and 


Riv 

(c) Yachts, “including Sail, Auxiliary and Pure 
Motor Cruisers. 

(d) small Craft, such as Tugs, 


‘Commercial 
ters, Launches, &c. 

(2) GENERAL MANAGER for SHIPBUILDING 
WORKS, undertaking the construction of vessels of 
the type described in (1) above, and employing up 
to 1000 men. It is essential that applicants for this 
position should have had experience in a similar 
position or at any rate in a senior position where 
the duties necessary for this position would have 
already been partly delegated to the applicant. 

(3) COST RCCOUNTANT OFFICE MANAGER to 
Take Charge of the office side of the undertaking as 
covered above. 

The maximum age limit for any of the three 
positions above is 40. 

Initiative and ‘ability to think and act on original 
lines is essential. 

Generous salaries, bonuses, and mate scope will 
be available to the people selected for these positions, 
who by be eligible for transfer to the permanent 
staff of the] organisation and participation in the 
superannuation scheme at the end of twelve months’ 
satisfactory service. 

In the first place no agreement longer than twelve 
months will be afforded, but at the end of twelve 
months a longer agreement will be entered into if the 
initial period has been worked satisfactorily. 

Replies to this advertisement will be considered 
only if made by letter setting out in full detail De 
experience, present position and salary, age, and all 
other relevant details. Interviews will be afforded 
at a r date to applicants considered suitable. 
Advertisers’ staff are fully aware of this advertise- 
ment.—Apply in first instance to Box No. DE.5.H.C., 
Longley, Ltd., Advertising Consultants, York House, 
Gt. Charles Street, Birmingham. 7803 





SSISTANT CHIEF METALLURGIST REQUIRED. 
Applicants should have wide Metallurgical 
experience rather than specialised knowledge of any 
one branch. Practical experience in Metallography, 
Mechanical Testing, | Chemical Analysis is neces- 
sary. A knowledge of Production Heat Treatment 
and Electro-plating in connection with Aircraft 
Materials, Ferrous and Non-ferrous, will be an 
advantage. —Address, 7813, The Engineer a 
A 





GINEER REQUIRED by Large frol both 


Mechanical and Electrical Maintenance, 
Works and Buildings. Previous experien 
similar appointment essential. Applicants should be 
over 41 years of -. —Write, stating experien 
qualifications, — = lary, &c., to Box 596, AK 
Advg., 4, Talbot Mans., Museum Street, WL 

A 





———— ene, —Established Firm of 
Cont: rs REQUIRE FACILITIES for OCCA- 
SIONAL CONSULTATION with an ENGINEER of 
FIRM of CONSULTING ENGINEERS competent to 
Design Steel Masts and Towers of any height.— 
Address, 7796, The Engineer Office. 7796 A 





OST ACCOUNTANT WANTED for Light Engi- 

neering Firm in Scotland ; must be thoroughly 
experienced and reliable. —Write, stating age, experi- 
ence and salary required, to Box No. 183, c. — 


Turner, 11, Old ‘Jonry. E.C. 





ABORATORY ASSISTANT (Man or Woman) RE- 
QUIRED by Electrical Engineers in N. 
London for the Development of Ignition and Elec- 
trical Apparatus for Airc Experience in similar 
work desirable. Salary £4-£6 per week.—Apply in 
writing, stating if registered at any office of the 
Ministry of Labour and National Service, to the 
SUPPLEMENTARY REGIS . 4, Great Marl- 
a ie London, W.1, quoting er No. 

M/296 





For continuation of Small Advertise- 
ments see page 2 




















‘SITUATIONS OPEN 


‘SITUATIONS OPEN 





COPIES oF TESTIMONIALS, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER aerated 


BO 
SITUATIONS OPEN SECTION. 


For ~ eh bene of a opine. the Prepristens are 
filed, upon ably Fi vacancies are 
led. Ete he notifications from the Adver- 
— to one tine) will be free 
ieee charge, and suerte asked for. 





IMPORTANT 


Advertisers in Situations Open Column 

should make themselves acquainted with 

the terms of 

STATUTORY RULES & ORDERS 
1940 877 


RESTRICTION ON ENGAGEMENT ORDER 





OXES 7700 AND _ 7701.—APPLICANTS are 





RING. Commencing 

SN according to qualifications.— 

Peiker particulars and em of application, which 
must be returned not . 


may be obtained from the REGIS a 
OOLLEGE, NOTTINGHAM. 


THANKED for their letters and informed that 
selected candidates have now been interviewed. 





ANTED FOR ABROAD.—APPLICATIONS are 

INVITED for the POSITION of BLAST- 

VURNACE MANAGER in an important Iron = 

— ae situated abroad. Only those possess 

ualifications. should apply, giving full 

details “2 education, training, experience, and 

ca previously occupied.—Address, 7812, The 
ingineer Office. 7812 A 





TANTED, MANAGER for New and Fully 


equip Ironfoundry, Lancashire district, 
capacity up to 20 tons te: week. Excellent salary 
and 0) a EK. offered to really first-class and fully 


man. — le full — of labour, 

SS iplinarian. ledge of costing and able 
give quotations. Give fullest, — » reply. 

—Address, 7756, The Engineer Offi 7756 A 


IRCRAFT MANUFACTURING COMPANY RE™ 
QUIRES the SERVICES of a capable and 
experienced MAN for Writing-up in an Instructional 
Form existing and new Factory Systems, and to 
maintain these in operation. Production experience 





in Aircraft or Light Engineering desirable. “ Position 
would suit a man with experience in Technical 
Journalism or Business Equipment Sales. Apply 


in confidence, stating age, full details of experience 


and traini » indiadiion 9 positions held, together with 
salary requ uired. —Address, 7802, The e Engineer ee 
A 


SITUATIONS OPEN (continued) 
Page 2 


SITUATIONS WANTED, Page 2 


BUSINESSES and PREMISES 
For Sale, &c., Page 68 


AUCTIONS, Page 68 
FOR SALE, Page 68 
PATENTS, Page 2 
MACHINERY, &c., WANTED, Page 68 
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The Engineer 
Annual Subscription Rates 


(including postal charges). 
BRITISH ISLES ... 5 
CANADA... ... ... 3 Thick Paper Ed. 
8 Thin Paper Ed. 
7 Thick Paper Ed. 
3 Thin Paper Ed. 


Bees 


ABROAD... ... 
(except Canada) £3 


SITUATIONS WANTED 


PATENTS 





LAG Exp. Buying Engineers’ Merchants, as 
ASSIST. to BUYER ; knowledge stock records, 

progress, &c.; London or near pref. State salary.— 

Address, P3539, The Engineer Office. P3539 B 





N ECH. ENGINEER, Age 28, with Good Educa- 
i tion, engineering degree, full apprenticeship, 
six years’ sales and tech. experience and some elec- 
trical knowledge, REQUIRES PERMANENT POSI- 
TION with prospects.—Address, P3538, The Engi- 
neer Office. P3538 B 


iy IS DESIRED to SECURE the FULL COM- 
MERCIAL DEVELOPMENT in the United 
news of BRITISH PATENT No. 878,306, which 
relates to * Improvements in Apparatus ‘tor Making 
Wire Glass,’ either by way of the GRANT of 
LICENCES or otherwise on terms acceptable to the 
patentees.—Interested parties desiring a copy of the 
patent specification and further particulars should 
apply to PHILLIPS and LEIGH, Chancery Lane 
wor Chambers, 31-33, High Holborn, ante. 
FpU.k. H 





‘**THE METALLURGIST. 
This sof Meta lement, which deals with the Science and 
as 0} tallurgy both ferrous and non-ferrous, is 
free with the last issue of THE ENGINEER 
a - when month. Next date, October 31st. 


ADVERTISEMENTS. 

Tne charges for Classified Advertisements are 1/- per 
line up to one inch—minimum c e 4/-; hase 
eocupying one inch or more at the rate of 12/- = inch. 
Orders must be accompanied by a remittance. The rates 
for ed Advertisements will be forwarded on appli- 
cation. assified Advertisements cannot be inserted 
unless ; eee before TWO o’clock on Wednesday 


Letters relating to the Advertisement and the Publishing 
of the Paper are to be addressed to the 

isher, all other letuers are to be addressed to the 

Editor of ‘THE ENGINEER. 





Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 
eer Newspaper, —~ London.”’ 
Tel., Sentral 6565 (10 lines 





SITUATIONS OPEN 


a of HEAVY —e WORKS 





SIRES ASSISTAN also responsible 
CLERKS. SHORTHAND TY PISTS; also well- 
= YOUTHS to train in Costing, Correspond- 


and Order Departments. References required.— 
FRED WATKINS, Coleford, Glos. 7808 A 





OOD ALL-ROUND WORKING ENGINEER RE- 
UIRED ; capable of looking after Laundry 
Machinery and Maintenance Work of the Hospital, 
including Soft Water Apparatus.—Applications, 
stating age and qualifications, together with details 


of experience, and stating wages required, should be 
sent to the SECRETARY, Staffordshire General 
Infirmary, Stafford. 7795 A 





ARGE ENGINEERING FIRM in the Midlands 
(about 2500 employed), specialising in High- 
power I.C. Engines and Gear-boxes, REQUIRES 
ENGINEER to Take Charge of and Reorganise 
Material Control Department. Candidates must have 
had similar experience.—Write, giving summary of 
previous experience, positions held, and _ salary 
required, P3531, The Engineer Office. P3531 a 





ERMANENT First-class and Progressive POST of 
exceptional interests NOW AVAILABLE in 
large Manufacturing Company desirous of extending, 
by direct technical inquiry, its knowledge of and 
contact with large variety of industries (engineering 
of all kinds and many others) which are actual or 
potential users of its products, largely distributed 
through merchant trade. It is intended to build 
up a small group of technical investigators under 
the control of the successful candidate, who will be 
expected to plan and supervise their work, in addi- 
tion to conducting investigations personally. Applic- 
ants must have some established technical status 
(particular type not necesssarily vital), Possess 
energy and right personality for ‘‘ mixing and 
establishing new contacts, and be exempt from 
military service. Firm is engaged on work of 
national importance and Protected.—Address, P3524, 
The Engineer Office. P3524 A 





Pi vor small» MANAGER WANTED, Midlands, 

for small works, preferably with knowledge of 

Good opening for secure position for the 
7807, The Engineer Office. 
7807 A 


Gears. 
right man. —Address, 





HEET METAL and PRESS SALES ENGINEER, 
h abie to discuss with customers and quote 
against their inquiries.—Write, stating age, full par- 
ticulars of experience, and salary required, P3537, 
The Engineer Office. P3537 A 











HE Post You Are Seeking May Not be Advertised 

in this Column, but do not lose the Opportunity 

of Bringing Your Requirements before all those who 

would be interested and could employ you. An 

Advertisement in the ‘* Situations Wanted ’’ Column 

would be seen by all Leading Engineering Concerns 

for a cost of Four Lines, 4s.; 1s. for each Additional 

Line. There is no better way of covering so large a 
field for such a small charge. 





\ JELL-KNOWN CONTRACTORS REQUIRE 
AGENT to Take Charge of Reconstruction Work 
in North-West District. Good scope for fully 
experienced man. Able to supervise men.—Address, 
7697, The Engineer Office. 7697 a 


SITUATIONS WANTED 


CONSULTING ENGINEER is Just Completing 

the Introduction of Centralised Production 
7 rol for the whole of an important section of the 
oat Bi! Industry and will be AVAILABLE 
. Wide technical experience in petroleum, 








shemial, al light a industries.—Write, 
of * c/o Streets, 6, Gracechurch Street, London, 
E.c3.” 7809 B 





UYER, Constructional Engineering Company, 
thirteen years’ control of stores jm ent, 
WOULD CONSIDER SIMILAR APPOINTMENT ; 

age 42 years.—Address, P3535, The Engineer Office. 
535 B 





bye 4 ENGINEER (Civil), Over Military Age, of 
proved ability, good administrator and con- 
troller of labour, DESIRES POSITION of RESPON- 
SIBILITY. —Address, P3533, The Engineer Office. 
P3533 B 





IVIL ENGINEER (42), Fully Raperignee’ in 
large _ construction ‘works, EEKS EW 
APPOINTMENT, preferably on work of 1 
importance. Free now, having recently completed 
M.S. job.—Address, P3526, The Engineer woo 
526 B 





NGINEER (41) WOULD LIKE CHANGE. Good 
plate, structural and general engineering experi- 
commercial and practical.—Address, P3528, 


ence, 
P3528 B 


The Engineer Office. 





F the Man You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the ‘‘ Situations Open ’’ Column will Quickly 
and Economically Produce the Right Selection of 
Applicants, at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is Four Lines or under, 4s.; each 
Additional Line, 1s.; Box Numbers, 6d. "extra, which 
includes despatch of all replies, 





N 9g AND as ENGINEER, 
I design, maintenance, contra and sales, 
age 37, REQUIRES RESPONSIBLE. ‘POSITION. 
Address, P3540, Tue Engineer Office. P3540 B 





N CHANICAL/ELECTRICAL ENGINEER (37), 
university degree, A.M.I. Mech. E., eld 
appointments as chief engineer and general manager, 
extensive engineering and commercial experience, 
last two years heavy vehicle and component produc- 
tion, familiar procedure Government contracts, 
drive, initiative, and organising ability, WANTS 
POSITION with scope to use same. Free early date. 
—Address, P3536, The Engineer Office. P3536 B 





N ILLWRIGHT CHARGE HAND DESIRES Leged 
oP geal 16 years present firm, used 

and general maintenance. . 

P3500, The’ Engineer Office. P3500 B 





(XALES ENGINEER, Over Military Age and in 
tO employment, SEEKS POSITION as Sales Mer., 
Service Mgr., Branch Mger., or Representative. 


Extensive experience ‘“‘inside’’ and ‘* outside ”’ 
with leading firms.—Write, BM/GLRO, London. 
P3542 B 





NDER-FOREMAN or CHARGE-HAND BOILER- 

MAKER (over military age) REQUIRES 
POSITION in Ship Repairing and _ Boilerwork. 
Excellent record and capabilities; steady; sober 
and reliable. Highest references.—Address, P3519, 
The Engineer Office. P3519 B 





RAUGHTSMAN Engineering Degree (28), Experi- 
ence structural design (R.C. and steelwork), 
chemical plant design and ar -out, pipe-work, and 
light mechanical engineering, excellent. theoretical 
and practical training, SEEKS ANGE.— 
Address, P3544, The Engineer Office. P3544 B 


ed is DESIRED to SRCURE the FULL COM- 
MERCIAL DEVELOPMENT in the _ United 
Kingdom of BRITISH PATENT No. 412,771, which 
relates to ‘‘ Rolling Mills,’’ either by way of the 
GRANT of LICENCES or otherwise on terms acrept- 
able to the patentees. —Interested parties desiring 
copies of the patent specification and_ further 
particulars should apply to STEVENS, LANGNER, 
PARRY & ROLLINSON, 5 to 9, ae Court, 
Chancery Lane, London, W.C.2 800 H 





fF\HE PROPRIETORS of the PATENT No. 374,345, 

ae Qn une in or relating to Wire 

” are DESIROUS of ENTERING into 

ARRANGEMENTS by way of LICENCE and other- 

reasonable terms for the purpose of EX- 

PLOITING th the same and ensuring its full develop- 

ment and practical working in this country.—All 

communications should be addressed in the first 

instance to Haseltine Lake and Co., 28, a 
Buildings, Chancery Lane, London, W.c. 798 





es . PROPRIETORS of LETTERS PATENT 
416,800, relating to ‘‘ Tobacco Stemming 
Machines, ‘ DESIRE to GRANT LICENCES under 


the patent to interested parties on reasonable terms 
for the purpose of exploiting the same and ensuring 
its full commercial development a working 
in this country.—Inquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 29, South- 
ampton Buildings, London, W.C.2. 7805 H 





For continuation of Small Adver- 
tisements see page 68 











ACVERTISING#m y sell your goods 
once but reptéat orders only come along 
when the goods have proved their worth. 


Thick sticky belt dressings have been in use 
for years and like so many old-fashioned ideas 
they outlive their time. 


The idea of using a pure light oil for a belt 
treatment was revolutionary ten years ago, 
but we placed our faith in the REVOL treatment 
because we had experimented and found it 
worked well. Not only did it give a greater 
efficiency but it preserved belts and gave them 
on an average obo, more life. It is a scientific 
way of treating belts that has been tried under 
all conditions and approved not only by the 
engineer, but by many belt manufacturers. 
That is ba so many of our orders are vapent 
orders. You should try it too. 


REVOL the clean liquid oil 


treatment for leather, Balata, Hair, Cotton 


-woven & Rubber Belting, also Ropes. 
REVOLITE 4 heavier blend fw 
exceptional conditions 


VOLER comPOUND for Gears & Ropes 


Write for full details and price lists, 





REVOL, LTD., 97, Quaysipz, NewcastLe upon Tyne 








Horseley ironworks at Tipton. 


TOMORRO 


‘ Yesterday ’ for HORSELEY-PIGGOTT stretches 
back 160 years, to the beginnings of the 
An early work 
was the construction of the Bridge shown above 
built by HORSELEY in 1821—120 years ago— 
which still stands today as one of the famous 
features of the Midlands carrying more traffic 
now than it has ever done before. 

The right-hand photograph shows part of the 
structure of one of the Empire’s latest and 
most widely known buildings—completed by 


ad 


HORSELEY-PIGGOTT on the eve of the present 
war. The toughness of the Old Bridge has 
its counterpart in the supreme strength of the 


modern structure. 


The same industry, the 


STERDAY- 







same care, the same unremitting attention to detail—the same combination [of [proved reliability with the latest 
advances in scientific method, are evident in both these works of HORSELEY—separated in time by 120 years. 
So yesterday reaches forward into tomorrow, for who can doubt after recent experience that the answer to the 


air raider in the cities of the future is the steel-frame building. 


Here the HORSELEY-PIGGOTT organisation 


offers its services to Architects and Engineers interested in present-day construction and future reconstruction. 





HORSELEY WORKS - TIPTON 


LONDON OFFICE 


HOR 


AND THOMAS 





STAFFS 
> 22 CARLISLE PLACE : 





WESTMINSTER, 


BRIDGE 






PHONE : 1104 P.B.X. 


s.W.1 
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A Seven-Day Journal 


A Central Canal Committee 


On Saturday, September 20th, it was officially 
announced that the Minister of War Transport has 
set up a Central Canal Committee under the chairman- 
ship of the Parliamentary Secretary to the Ministry, 
Colonel J. J. Llewellin, to advise him on questions of 
policy affecting inland waterways, and to co-ordinate 
the work of the six Regional Canal Committees. This 
action is one of the steps which was recommended 
by Mr. Frank Pick, who recently reported to the 
Minister on the results of his investigation into the 
possibilities of making further use of the canals and 
inland waterways during the war period. Following 
the recommendations made by Mr. Pick, the Regional 
Canal Committees have been reconstituted and 
strengthened, in order to ensure that the canals are 
worked as one unit and their facilities used to the 
greatest advantage. Among other matters concern- 
ing which Mr. Pick made recommendations are, we 
are given to understand, the establishment of 
guaranteed wages for canal workers, and the examina- 
tion of revision of tolls, rates, and charges. The 
simplification of the Government subsidy now paid 
on transit tolls is advised. Further provision of 
warehouse accommodation, transit sheds, and .ter- 
minal facilities are-advised, and many schemes are 
in preparation, some of which have already been 
started. It was also suggested that further mobile 
cranes, mechanical handling equipment, and boat 
engines should be obtained with assistance from 
Government funds. A survey of traffic was suggested 
in order that suitable blocks of “traffic might be 
allocated to the canals, and as a result of this survey 
a 15 per cent. increase in canal-borne coal traffic has 
been achieved. Other recommendations included the 
consolidation of canals into single undertakings 
within the various regions, and the abandonment as 
far as practicable of those canals which serve no 
useful traffic purpose. 


A Swedish Naval Disaster 


AccoRDING to reports received from Stockholm 
last week, a serious disaster has overtaken three of 
the most modern Swedish destroyers which were 
lying at anchor in the naval base of Naersgarn, in the 
Stockholm archipelago. Following explosions, the 
three ships “‘ Géteborg,” ‘‘ Klas Horn,” and Klas 
Uggia ’’ were sunk, over thirty people losing their 
lives, besides several being seriously injured. Full 
investigation of the possible cause of the disaster 
was delayed for some days owing to burning oil, but 
it is thought that the first explosion which took place 
in the ‘‘ Géteborg,” causing her to break into two 
and to sink rapidly, was started by the mishandling 
of some torpedoes. When the fire which followed 
spread to the other ships, further explosions took 
place, which were the cause of their loss. The 
‘* Géteborg ” was one of the most modern destroyers 
in the Royal Swedish Navy and was built at the 
Gétaverken yard and completed in 1936. She had 
a displacement of 1040 tons, a length of 310ft. 6in., 
and carried three 4-7in. guns, with smaller guns and 
anti-aircraft guns, and six 2lin. torpedo tubes 
arranged in triple mountings. The propelling 
machinery comprised De Laval geared turbines, 
taking steam from Penhoet boilers, having a designed 
output of 32,000 S.H.P., corresponding to a speed of 
39 knots. The “ Klas Horn” and “ Klas Uggia ”’ 
were built by Kockums and by Karlskrona Dockyard 
respectively, and are slightly smaller boats than the 
‘“* Géteborg.”” They were completed in June, 1931, 
and had a displacement of 1020 tons, and carried 
three 4-7in. guns, with smaller guns and anti-aircraft 
guns, and six 2lin. torpedo tubes arranged in triple 
deck mountings. The propelling machinery con- 
sisted of De Laval geared turbines, taking steam from 
Penhoet boilers, with a designed output of 24,000 
S.H.P., corresponding to a speed of 35 knots. The 
loss of these three destroyers is a serious blow to the 
Royal Swedish Navy, which possessed about twenty 
destroyers in all, including the four which at the 
beginning of the war were acquired from Italian 
builders. 


Labour Conditions at British Ports 


REFERENCE has already been made in these columns 
to the Essential Work Order for the dock workers’ 
industry, under which the National Joint Council for 
Dock Labour is entrusted with the task of forming a 
company to promote, finance and administer schemes 
for the management of dock labour. In the case of 
the ports of Merseyside and Clydeside the Minister of 
Transport has become the sole employer of labour. 
For the Port of London and the principal ports on 
the Bristol Channel, the Firth of Forth, the Tyne, 
Tees and Wear, and the Humber a new company has 
now been registered with the title of the National 
Dock Labour Corporation, Ltd. The chairman of 
this company and its finance member will both be 
appointed by the Minister of Labour, and the other 
six directors will consist of three representatives of 





the employers and three representatives of the 
workers, all appointed by the National Joint Council 
for Dock Labour. It will be recalled that, according 
to the model scheme of employment, a docker is to 
be paid the appropriate rate for the job, and for this 
work, as far as practicable, piece rates will be intro- 
duced as widely as possible. As soon as any particular 
job is completed the docker comes automatically into 
the employment of the Corporation and, subject to 
certain conditions, he will be paid 5s. for each of the 
eleven working half-days of the working week, 
during which he reports for duty and is not given a 
job. It is provided that a docker must take any 
suitable work which may be offered to him and that 
he must be prepared to travel to another port if his 
services are required at that port. Provision is also 
made for an annual week’s holiday for regular workers, 
which will be paid for at the rate of 80s. for men 
working in the larger ports and 75s. for those employed 
in the smaller ports. Under the approved schemes 
covering the ports in question employers will be 
required to contribute to a national management 
fund up to an amount not exceeding one-fourth of 
their gross bill for wages, the national management 
fund being underwritten by the Exchequer. 


Centenary of the London and Brighton 
Railway 


Sunpay last, September 21st, marked the cen- 
tenary of the opening of the London to Brighton 
main line railway. It was on Tuesday, September 
21st, 1841, that the public opening took place of the 
railway right through to Brighton, when a weekday 
service of six trains in each direction was run. It 
may be recalled that the London and Brighton Rail- 
way Company, after nearly two years of rival paper 
schemes, secured its Act of Incorporation on July 
15th, 1837. A year later John Urpeth Rastrick, who 
had been appointed resident engineer to the scheme, 
completed his plans and the first sod was cut on 
July 12th, 1838. Work was carried on apace, and 
between July, 1839, and July, 1840, between 4500 and 
6200 men were employed, together with between 500 
and 900 horses and five locomotives in the construction 
of the railway. The London and Croydon Railway 
was continued from a point three-quarters of a mile 
south of Norwood Junction to Haywards Heath and 
was opened on July 12th, 1841. A few days before 
the public opening on Tuesday, September 21st, 1841, 
it was announced that a service was open from London 
to Haywards Heath by train and Haywards Heath to 
Brighton by coach. Two hours were allowed for the 
374-mile railway journey and a further two hours for 
the 13-mile coach journey from Haywards Heath to 
Brighton. The engineering features of the Brighton 
line include the five tunnels at Merstham, Balcombe, 
Haywards Heath, Clayton and Patcham, and the 
fine viaduct over the River Ouse between Balcombe 
and Haywards Heath, which has no less than thirty- 
seven arches of 30ft. span, with a height of 96ft. and 
a total length of 1475ft. In the construction of this 
famous viaduct over 11,000,000 bricks were used. 
In the early days some of the tunnels were white- 
washed and gas lit, the gasworks at Hassocks, near 
the line, being specially designed for lighting the 
Clayton tunnel. In the course of 100 years great 
progress has been recorded on the London-Brighton 
line. Just before the war there were over 100 trains 
per day running between Brighton and London, the 
fastest covering the distance in an hour. 


Motor Vehicle Repairs and Spare Parts 


Tue Ministry of Supply and the Ministry of War 
Transport have had under consideration the report 
of the Motor Vehicle Maintenance Advisory Com- 
mittee, of which Mr. W. E. Rootes was Chairman, and 
on most of the recommendations they have already 
taken appropriate action. The following are some of 
the principal points dealt with. Manufacturers and 
distributors are asked to prevent the hoarding of 
spare parts by rationing their customers. As a means 
to this end a scheme has been prepared to ensure that 
no spare parts in short’ supply are obtainable except 
for vehicles immobilised or likely to be immobilised 
for want of these parts. Hoarded stocks are to be 
requisitioned. The building of non-standard vehicles 
out of used parts collected from various vehicles and 
out of new spare parts is to be stopped as tending to 
use spare parts wastefully. All suitable worn parts 
are to be returned to manufacturers for reconditioning 
when new or reconditioned parts are issued to 
operators. It is recommended that an adequate 
force of motor mechanics should be retained in the 
repair shops of the country both for vital civilian 
work and for repairs to some part of the Army’s 
mechanised equipment. Measures should be taken 
to promote the training of men, women and boys as 
motor mechanics. The Ministry of Labour is making 
rapid progress with its own schemes of training and 
has started a three to four months’ course, and the 
Ministry is also discussing with the industry the 





development of training in the repair shops of the 
country. It was considered that the repair staffs 
at the Ministries of War Transport and Supply should 
be strengthened and repair facilities should be sur- 
veyed by the Ministry of War Transport. Appoint- 
ments of further repair staff have been made at both 
Ministries, including that of Mr. F. G. Smith as 
Adviser on Repairs. Attention was called by the 
Committee to the need for ensuring an adequate 
supply of new spare parts and also for producing suffi- 
cient new commercial vehicles both to meet present 
shortages and to replace old vehicles. Other recom- 
mendations upon which action is being taken include 
the release of Army spare parts for civilian use in 
cases of vital need; the addition of all spare parts 
to the list of “‘ essential traffics’’ on the railways ; 
and measures for accelerating the procedure for 
dealing with claims for compensation for prernises 
and plant of road transport undertakings and motor 
vehicle repair shops, damaged as a result of enemy 
action. 


A Novel American Cargo Ship 


Detats have recently been revealed by the 
United States Navy Department of a new type of 
small cargo-carrying vessel, which, it is stated, is 
to be built in large numbers‘in inland yards in order 
to challenge the submarine menace. The principal 
advantage of the somewhat unusual design which has 
been adopted is to facilitate construction and delivery 
in the shortest time. The first ship of the new series 
was launched at Orange, Texas, and was named the 
“Sea Otter.” It is of light construction and has an 
overall length of 270ft., and a loaded displacement of 
1900 tons, giving a net cargo capacity of about 1500 
tons, with, it is stated, a cruising radius of about 
7000 miles. The vessel is propelled by a 6ft. diameter 
propeller arranged not at the stern but amidships, 
and the power is provided by sixteen petrol engines 
driving a vertical shaft to the propeller in the manner 
of an outboard motor-boat. Details of the actual 
propeller drive have been withheld at the request of 
the Navy Department, but it is learned that the 
engines are 100 H.P. six-cylinder units, such as may 
be obtained from standard motor-car engine manu- 
facturers. It was considered more practicable to use 
petrol engines than oil engines, on account of the 
large quantity of engines which can be made available 
immediately. It is estimated that vessels of the 
type referred to can be turned out in two months’ 
building time, and that by using many shipyards 
there is no reason why tonnage thus produced 
should not offset to a large degree any losses at sea. 
Provision is to be made in the equipment of the 
ships for anti-aircraft armament, and it is possible 
that such ships may eventually be transferred to 
British or other foreign registries. | Much interest 
attaches to this new type of cargo vessel, and further 
details of the amidship propeller drive will be awaited 
with interest by British shipbuilders and marine 
engineers. 


Imported Agricultural Machinery 


Ir was announced by the Ministry of Agriculture 
and Fisheries on Tuesday, September 23rd, that the 
requirements of agricultural machinery must con- 
tinue to be met to the greatest possible extent from 
home sources. Shortage of shipping space will 
restrict imports to absolute essentials, and the 
Ministry has prepared a scheme for the control of 
distribution. As from October lst imported tractors 
or implements will be delivered only to users whose 
need is certified by their War Agricultural Executive 
Committees. The farmer or agricultural contractor 
will order from his dealer as before, but well in 
advance of requirements. The dealer will hand him 
an application form, on which must be stated the 
reasons for needing the imported machine. If the 
Committee is satisfied that the applicant has made 
out his case for the imported machine, the completed 
form will then be sent to the Ministry and machines 
will be allocated as they become available, distri- 
bution being effected through the ordinary trade 
channels. Similar certificates of need will be furnished 
by the authorities in Scotland and Northern Ireland. 
American machinery now comes under the terms of 
the Lease-Lend Act, and it is a condition of that Act 
that the Government to which the goods are lent 
shall sell them only to the ultimate users. Selected 
applicants for new American machinery must in 
future buy from the Ministry of Agriculture, and 
appropriate instructions have been circulated to 
machinery agents and dealers. American machinery 
dealt with under these new arrangements will only 
be sold for cash, and farmers unable to pay cash must 
either borrow from their banks or buy through the 
Ministry’s agricultural requisites scheme. Purchasers 
will not be allowed to resell during the period of the 
war except with the approval of the Ministry. All 
the importing agents have expressed their willingness 
to co-operate in the scheme. 
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Standard Cargo Vessels 


HE accompanying drawings and engravings 
illustrate one of a series of similar vessels which 
have been built to the order of the Ministry of War 
Transport by Joseph L. Thompson and Sons, Ltd., 
of Sunderland. The firm is the designer of this 
particular series of standard cargo steamers. The 
ship we illustrate is classed with the British Cor- 
poration Register of Shipping and Aircraft, and was 
built under the Corporation’s special survey and in 
full accordance with the latest requirements of 
the Ministry of War Transport. 


DEsIGN PARTICULARS 


In laying down the design of standard cargo 
ship we are about to describe care was taken to 
adapt it for subsequent use as an open shelter ship 
with a somewhat less draught, but for present use 
the tonnage opening is closed and the main bulk- 
heads are extended to the upper deck. Such an 
arrangement, we learn,.together with the increased 
scantlings employed, has enabled the vessel to be 
assigned extra draught, thereby increasing its 
deadweight carrying capacity. 

As will be seen from the accompanying elevation 
drawing, the ship has a straight, heavily raked 
stem with a cruiser stern and sufficient sheer to 
compensate for the omission of the forecastle, an 
omission, it is stated, which benefits the navigating 
proclivities of the vessel, first, by providing an 
easier vision forward, and secondly, by reducing 
the wind area of the fore portion and thereby 
ensuring that the ship will ‘‘ stand up ” better in a 
head wind. 

The design, it will be seen, incorporates two 
complete steel decks and a cellular bottom through- 
out. The propelling machinery is arranged amid- 
ships and the seven water-tight and the one non- 





MAIN SALOON 





water-tight bulkheads divide the hull into five 
cargo holds and one cross bunker. The cross 
bunker has a water-tight tunnel running through 
its centre, which gives access to No. 3 hold, which 
is used as a reserve bunker. Further bunkers are 
carried in the tween deck spaces abreast the engine- 
room casings and No. 3 hatch, at which a wooden 
trunk to enable the carriage of bunkers in No. 3 
hold without coal in the ’tween deck spaces is 
provided. 


ACCOMMODATION ARRANGEMENTS 


Accommodation has been arranged for a total 
ship’s complement of sixty-five persons, and each 
section for the officers and for the engineers and 
the crew is complete with its own mess and washing 
spaces. The furnishings are up-to-date and electric 
light and hot water heating are provided. The 
galley is situated at the fore end of the engine-room 
casing and it is equipped with a large baking oven 
in addition to the cooking range, while hot presses 
are installed in the pantries and the messrooms as 
required. The engravings which accompany this 
article will clearly indicate the high standards of 
equipment and furnishing to which we have 
referred. We show views of the wheel house and 
the chart room and the captain’s day room and bed- 
room, and also the main saloon. 


Deok AUXILIARY MACHINERY 


As will be seen from the drawings, the ship is 
rigged throughout for 5-ton derricks, of which 
there are ten in all, which are served by ten Tin. 
by 10in. steam winches. An additional winch is 
fitted aft and it is arranged with extended barrels 
for warping and auxiliary steering work. At the 





fore end of the ship there is a horizontal steam 
windlass for the anchor cables. 


Matn PRopetitiInc MACHINERY 


On the opposite page we reproducetwo views of the 
main engine. The machinery was constructed by 
George Clark (1938), Ltd., of Sunderland, and it 
follows very closely upon the lines of that which 








CAPTAIN’S BEDROOM 


was installed in the cargo steamship “ Dorrington 
Court,” which we may recall, was completed in 
1939 for the service of the Court Line, Ltd. The 
engines for that ship were built by the North- 
Eastern Marine Engineering Company, Ltd., to its 
reheater design, which was fully described in a 
paper read before the Institution of Naval Archi- 
tects in April, 1938, by Mr. Harry Hunter, and which 
was reprinted in the issue of THE ENGINEER for 
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ENGINES AND ENGINE-ROOM ARRANGEMENT 
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April 22nd, 1938. In the series of ships we are 
describing it was decided to install similar engines 
with a slightly larger output. 

Owing to the exigencies of war conditions it was 
considered necessary to omit certain of the original 
features of the reheater system, but the design is 
such that these can be added later if required. For 
the present, therefore, the engines will run on 
saturated steam. 

As will be seen from our engravings and draw- 
ings, the main engine is of the three-cylinder triple- 
expansion type, and it is designed to work at a 
steam pressure of 220 1b. per square inch. It will 
be further noted that the L.P. cylinder is placed 
in the middle position with the H.P. cylinder 
forward of it and the M.P. cylinder at the after 
end of the engine. Such an arrangement serves 
several useful purposes, in that the poppet valves 
of the H.P. and M.P. cylinders are placed in rela- 
tively cool and easily accessible positions at the 
fore and aft ends of the engine, while the heavier 
moving parts of the L.P. line operating between 
the lighter parts of the H.P. and the M.P. lines 
considerably improve the running balance of the 
set. For the L.P. cylinder a balanced slide valve 
is provided. 

A position is reserved on the port side of the 
engine H.P. cylinder for the subsequent installa- 
tion of a reheater unit. As the materials which 
are employed for the various parts of the engine 
and the provision made for suitable lubricating 
arrangements incorporate the experience of the 
engine builders obtained from many hundreds of 
superheated steam installations, it is to be expected 
that the engine will be able to be converted to the 
reheater system with the minimum of trouble and 
expense. The engine running gear is, it will be 
noted, in accordance with normal practice and it 
calls for no special comment. 


THE BoImLER INSTALLATION 


There are two main boilers, each of which is 
designed to work at a pressure of 220 lb. per square 
inch and to furnish saturated steam both to the 
main and auxiliary machinery. In the design of 
boiler which has been adopted room has been left 
to accommodate ‘‘ Nemenco ”’ superheaters when 
the conversion takes place. Such superheaters, we 
may recall, are designed to superheat the steam to a 
temperature of approximately 750 deg. Fah. 
which temperature is necessary for the efficient 
operation of the reheater system. It will be seen 
from the accompanying drawings that a space has 
Lae left for the later installation of an auxiliary 

oiler. 


AUXILIARY MACHINERY 


The auxiliary machinery includes a pair of 
automatic feed pumps, a centrifugal circulating 





pump, a feed heater, a gravitation filter, and an 
evaporator, together with ballast and general 
service pumps. Crompton type -ash hoists are 
fitted and the boilers work on the Howden forced 
draught system. 

The drawings show the main engines and a 
general arrangement of the main and auxiliary 
machinery. They give a good idea of the very 
simple lay-out which has been adopted for this 
series of 10,000-ton deadweight carrying capacity 
cargo steamers. The following table gives a few 
further partictiars :— 


Hull Particulars 


Length , 444ft. din. 
Breadth extreme 59ft. 104in 
Height of ’tween decks amidship at side... 8ft. 9in. 


Draught... Sa 27ft. 
Deadweight at summer draught 10,800 tons 








Institution of Mechanical Engineers 





TuE Institution of Mechanical Engineers began its 
1941—42 session with a luncheon at Grosvenor House, 
London, on Friday, September 19th, which was 
attended by a very large number of members and their 
ladies, as well as by many guests. The President, 
Mr. W. A. Stanier, was in the chair, and chief among 
the guests were the Right Hon. A. V. Alexander, First 
Lord of the Admiralty, and His Excellency J. G. 
Winant, the American Ambassador. Following the 
toasts' of “‘ H.M. the King ”’ and “‘ The President of 
the United States,” the First Lord of the Admiralty 
proposed ‘‘ The Institution,”’ saying that before the 
war it was well known in the Admiralty that arduous 
service could be expected in wartime from the engines 
of naval ships and from the engine-room departments 
of the Fleet. Those expectations had been more than 
fulfilled. No one had guessed that before the end of 
the first year of war the Royal Navy would have lost 
the alliance of the second most powerful fleet in 
Europe just at a time when another large fleet had 
to be encountered, and before the extensive pro- 
gramme laid down in 1939 was far advanced. These 
events, coupled with large-scale attack by U-boats 
and aircraft on our main shipping routes, imposed a 
tremendous strain upon the Fleet. We had fewer 
ships than we needed, and the sea time of every ship 
in the Fleet had to be increased, while the time for 
repairs and refits had to be cut down, and.in the 
engine-rooms great feats of endurance had to be 
performed. Mr. Alexander mentioned, as illustrating 
this point, the case of H.M.S. ‘‘ Rodney,”’ which was 
overdue for a refit to her boilers when ordered to 
speed full steam to the ‘‘ Bismarck ”’ incident. By 
the exertions of the engine-room department she was 
worked up to at least 2 knots more than she was 
thought capable of at the best of times. The First 
Lord then referred to the general public’ s debt of 
gratitude to engineers—a fact that is particularly 


Institution upon the success of its many researches 
and its co-operation with the American Society of 
Mechanical Engineers. Dealing with the war situa- 
tion, he stressed the urgent need to speed up produc- 
tion in every way possible, as production was the 
second front upon which Hitler would be beaten. In 
acknowledging the assistance being rendered by 
Russia and America, Mr. Alexander said that in the 
final issue we must rely upon our own exertions for 
salvation. In this matter the Institution, and those 
whom iammminds could and would play a decisive 
part. The President acknowledged the toast, and also 
proposed the toast of ‘‘ The Guests.” He referred to 
the progress that had been made in the science of 
mechanical engineering, and said that much of it was 
accomplished by research activity, as research was the 
life blood of progress. He also spoke of the Institu- 
tion’s continued interest in matters affecting tech- 
nical training. To this toast Mr. J. G. Winant 
replied, and stressed the importance of continued 
co-operation between engineers, both in peacetime 
and especially in wartime. Recalling the arrange- 
ments that had been made in 1939 for the Institu- 
tion’s visit to America, he expressed the hope that 
by individual communication and visitation the close 
co-operation between engineers of the two countries 
would be maintained, as only in our common effort 
would we find success. In paying tribute to the heads 
of our three Fighting Services, the Ambassador 
observed that as civilisation had progressed, intelli- 
gence had come to count for more than brute force, 
and organisation for more than intelligence. but 
that devoted self-sacrifice counted for most of all, 
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Smoke Deflectors for Locomotives* 
By H. HOLCROFT 


THE provision of smoke deflectors on locomotives is 
of comparatively recent date. Their function is to 
divert the discharge from the chimney in order to 
improve the driver’s look-out from the cab. The 
term “‘ smoke ”’ deflector is somewhat of a misnomer, 
since it is largely the exhaust steam which obscures 
the view, and on an efficiently fired engine the smoke 
created is light in density and offers but little obstruc- 
tion to sight. 

It may be asked why smoke deflector plates have 
become necessary, since the locomotive has not 
changed its conventional form during a century of 
use. The answer is that the beating down of exhaust 
steam and smoke from the chimney in such a way as 
to obscure the driver’s vision at times has always 
been experienced, but what was a mere nuisance has 
now become intensified and in some cases reached a 
point when it is an intolerable strain upon the driver 
under the most unfavourable conditions, which for- 
tunately only occur occasionally under a combination 
of circumstances. At the worst, both cab windows 
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FIG. 1—Comparison of G.W.R. “ Castle” and L.M.S. 
** Royal Scot’? Locomotives 


are completely obscured by a continuuous cloud of 
steam, which also envelops the cab and makes any 
outlook over the sides impossible. Signals can only 
be seen by momentarily closing the regulator in order 
to obtain a glimpse of the road ahead, and this must 
be repeated at each block section, so that time is 
lost and the train falls behind schedule. The con- 
ditions are worse than in a fog because no indication 
is given by detonators, and visibility is zero. 

More often it happens that there is some eddying 
of the steam, so that there are breaks in the stream 
beating against the cab windows and it is possible to 
obtain a momentary sight of the road ahead at short 
intervals, or a cross wind will defiect the stream and 
allow the driver to watch signals from the fireman’s 
side of the engine. These are, however, incon- 
veniences which it is desirable to overcome, if possible. 

It must not be thought from these remarks that the 
beating down of steam and smoke is a continual and 
daily occurrence, because it isnot. Normally the dis- 
charge from the chimney passes well above the cab 
roof, especially when the engine is being heavily 
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Fic. 2—Examples of Capuchon Design 


worked, but there are occasions when it interferes 
with the clear view from the cab, usually when running 
fast and with a low exhaust pressure, and in this con- 
nection it should be observed that the trouble is more 
acute in the case of passenger than in freight working. 
The cases in which the cab is enveloped in steam, with 
visibility nil, are comparatively rare. Turbulence 
usually causes sufficient breaks in the stream through 
which momentary observation is possible. Neverthe- 
less, this state of affairs is very trying. 

In the author’s experience the trouble is more 
acute with engines having a round-top fire-box than 
those with the Belpaire fire-box. The change from 
the round to the rectangular shape at the junction of 
barrel and fire-box causes eddies which break up the 
stream, while the unbroken surface with the round- 
top fire-box permits the stream to reach the cab 
windows without interruption. 

Apart from the conditions of working the engine, 
much depends upon the state of the atmosphere, as 
to pressure, temperature, humidity, force and direc- 
tion of wind and whether the wind is steady or turbu- 
lent. Then there are the surroundings through which 
the engine is passing, the question of embankments, 
cuttings or level ground, contour of nearby land, 
presence of trees or buildings adjacent to the line, all 
of which have their effect. 

Regular travellers are well aware that the 
passenger’s outlook from either side of the train is 
seldom affected by steam and smoke, but there are 
times when these roll down upon the countryside and 
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more rarely still envelop the side of the train and 
interfere with the view. 

The next point is to consider the factors which have 
adversely affected the situation and compelled some 
alleviation in the case of certain engines built in 
recent years. To begin with, there has been a growth 
in size, the larger boiler diameter encroaching upon 
the cab windows, longer boilers increasing distance 
from chimney to cab, larger diameter of smoke-box 
presenting greater frontal area to the atmosphere and 
at the same time reducing height of chimney above 
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from rail to chimney top, so that the discharge into 
the atmosphere can ‘be made in a less disturbed 
region. Apart from this, most of the G.W.R. system 
is equipped with cab signalling apparatus and the 
driver can run “ blind ”’ as far as signals are concerned, 
since the indications given in the cab enable him to 
continue until he meets an adverse distant signal. 

One of the first attempts to lift the discharge from 
the chimney was a device peculiar to the former 
Highland Railway in which louvres were cast in front 
of the outer chimney to deflect a small volume of air 

















Fic. 3—A Selection of Unsuccessful Deflectors 


smoke-box, higher boiler centre raising driver’s 
stand on foot plate relative to chimney top and 
bringing cab roof level with chimney. In addition, 
long travel piston valves giving low exhaust pressures 
have reduced velocity of exhaust steam, and the 
increase in chimney diameter has reduced the velocity 
of the products of combustion into the atmosphere 
and so altered the ratio of speed of engine to velocity 
of discharge. 

The G.W.R. have not found it necessary to adopt 









































and bring it out between the chimney top and liner 
in an upward direction. Whether it had any beneficial 
effect is doubtful and the design has not been 
perpetuated. 

About 1900 the capuchon was adopted on British 
railways in the form of a semi-circular plate fastened 
inside the front of the chimney and projecting some 
3in. or 4in. above it. D. K. Clark illustrates and 
describes such a plate in his “ Railway Machinery ” 
and apparently it was in use with beneficial results on 
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Fic. 4—Four Designs of Plates Tried on S.R. “ King Arthur” Olass Locomotives 


deflector plates on their modern engines and reasons 
for this can be looked for. In Fig. 1 the G.W.R. 
“ Castle ’’ class of the 4-6-0 type is superimposed on 
the L.M.S.R. “‘ Royal Scot ”’ class of the same type 
and of comparable power, and which it has been 
necessary to fit with deflector plates. It will be 
observed that the taper boiler permits of a smaller 
smoke-box diameter which displaces less air and 
allows of a greater length of chimney above the 
smoke-box, and this is enhanced by the G.W.R. 





loading gauge enabling greater height to be obtained 





the Edinburgh and Glasgow Railway about the year 
1850, at a time when coke was still in use as a loco- 
motive fuel and smoke non-existent. 

Colburn’s ‘“ Locomotive Engineering” of 1871 
shows a Paris and Orleans Railway engine with a 
capuchon adjustable in height and worked from the 
footplate by gearing. The fixed capuchon has been a 
feature of French locomotives for a long period. 

After re-introduction here its use rapidly spread on 
the old L. and N.W.R. and later on the Midland and 
other railways. Whether or not it was of any real 
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benefit in its original form is doubtful, but it became 
a vogue and in a short space of time few tender engines 
were without the device. In the course of years the 
capuchon was made integral with the casting in the 
case of cast iron chimneys, and as these approached 
the limits of loading gauge and became shorter with 
the increase in size of the engine, the semi-circular 
lip grew less until to-day its projection is often no 
more than an inch or so, and any benefit which it may 
have conferred when of greater height, has largely 
vanished and the lip is ornamental rather than useful. 
Examples of the capuchon are illustrated in Fig. 2. 
Towards 1925 the need for a more effective appliance 
became urgent and a number of experimental devices 
were tried. Most of these were based on the assump- 
tion that the flow of air relative to the locomotive was 
parallel and that the impact of air was normal to the 
vertical surfaces of which the smoke-box front was 
the principal, creating in that region a pressure head. 

This theory gave rise to a number of proposals in 
which some form of scoop was introduced adjacent to 
the chimney to divert the air into an upward direction 
and so lift the steam and smoke. Other suggestions 
were based on openings in or adjacent to the smoke- 
box front with ducts conveying streams of air to the 
back of the chimney, analogous to the water pick-up 
apparatus on tenders. 

Another proposal tried was that of levelling off the 
front of the smoke-box to form a slope in advance of 
the chimney and fixing over this a curved bonnet, 
the intention being to give the air an upward direction 
by the slope and confine it from spreading by means of 
the bonnet so that a concentrated volume of air was 
projected below the back of the chimney. A selection 
of these various schemes is illustrated in Fig. 3. Lack 
of any material success with them indicates that the 
theory on which they are based does not coincide 
with the true situation as regards air flow over the 
locomotive. 

Until a satisfactory solution of the problem was 
reached numbers of suggestions poured in from 
drivers, firemen and others interested, but nearly all 
of these were repetitions or variations of apparatus 
already tried. They served, however, to show that 
the trouble was an acute one and that its solution was 
urgent, at any rate as far as the Southern Railway 
was concerned. 

Accordingly relief was sought in other directions, a 
trial being made of a semi-circular blower ring fixed 
at the back of the chimney for use when conditions 
were bad. This consumed a lot of high-pressure steam 
without producing any noticeable effect on the smoke 
trail. Another plan was to fill in the intervening 
space between chimney and dome with a casing of 
rectangular cross section, the object being to eliminate 
the low-pressure region behind the chimney created 
by its movement through the atmosphere and into 
which partial void the discharge from the chimney 
was drawn down on occasions (see Fig. 3). 

Yet another plan was to fix a shrouding on the front 
of the smoke-box in the form of a semi-circular shelf, 
its object being to create a pocket of still air in front 
of the locomotive and thereby set up improved aero- 
dynamic conditions (see Fig. 3). 

None of these various trials gave any positive result, 
but while they were taking place similar experiments 
were being made on the Continent and a satisfactory 
solution of the problem was reached on the German 
State Railways by the fixing of a vertical deflector 
plate on the edge of the platform on each side of the 
smoke-box and slightly in advance of it. These 
plates prevent the lateral spread of a portion of the 
air displaced by the locomotive when in motion, and 
by confining the air in a channel parallel to the move- 
ment with escape at the back and top only, they divert 
the stream along the side of the boiler and keep the 
intervening distance to the cab windows clear of 
steam and smoke. While not fully effective under all 
conditions, these plates do improve matters, and are 
well worth fitting on classes of engines where the 
smoke nuisance is really troublesome. 

In England this device appeared first on the 
Southern Railway fitted to a ‘“‘ King Arthur ’”’ 4-6-0 
class engine about 1927, and was eventually extended 
to all the modern passenger and mixed traffic tender 
engines. Elsewhere in this country it has been adopted 
by the L.M.S.R. on the ‘‘ 6P ” class (“‘ Royal Scot ”’) 
and “5XP” (“ Patriot”) class. The G.W.R. and 
L.N.E.R. have not, so far as the author is aware, 
found it necessary to fit any engines, although the 
L.N.E.R. has made some trials in smoke lifting. 

More recently the use of the plates has extended to 
railways all over the world, positive evidence of their 
effectiveness. 

The plates as first fitted to a “‘ King Arthur ”’ class 
engine are shown in Fig. 4 at A. Although they gave 
good results they left little foothold for the driver or 
others to pass from the side platforms to the front of 
the engine, being fixed near the edge of the platform, 
while their height and the stays at the top partially 
obstructed the view from the cab. It was also neces- 
sary to take down the plates when drawing out piston 
valves for examination. 

The plates were accordingly modified to the outlines 
shown in Fig. 4 at B and C, and set further inwards to 
give a better foothold, The results from pattern B 
were definitely inferior to the others, and it is evident 
from this that the extension forward of the smoke- 


promise between A and B and while the results are 
not quite as good as with A, they overcame the 
objections raised to the first pair and represent the 
best all-round pattern. Suitable hand grips are pro- 
vided to facilitate access to the front of the engine 
from the ground by way of the footsteps while a 
section of the plate is removable to enablé the piston 
valve to be withdrawn without taking down the whole 
plate. A slight inwards rake is given to the plates in 
order to attach them directly to the hand rails at the 
top. The plates as subsequently fitted to the S.R. 
“‘ Schools ” 4-4-0 class are shown by paitern D, and 
a similar pattern is fitted to the “ Lord Nelson” 
4-6-0 class. The catchment of air has been increased 
by setting the plates vertical and fixing them at the 
top by short stays clipped to the hand rails. 

On the’ railways abroad there is a tendency to 
increase the deflector plates in size, both in height and 
length, and in Germany the upper part of the plate 
has been given an inward set, towards the smoke- 
box, the lower part being vertical. This tendency is 
more pronounced in the latest 4-8-4 class of the Vic- 
torian Railways, where the inward set is of some width 
and approaches the base of the chimney. 

The fitting of smoke deflector plates is not without 
its disadvantages. For one thing, they form an 
obstruction on the engine platform, making it diffi- 
cult or impossible for the drivers and others to pass 
from the platforms at the sides to the front of the 
engine or vice versa. If the plates are fixed at the 
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Fic. 5—Movable Curved Hood for Use in Tunnels 


extreme width no ledge at all is left as a foothold, and 
there is insufficient space to pass between the plate 
and the smoke-box. On the other hand, if the plates 
are set a few inches from the edges of the platforms to 
leave narrow ledges for a foothold, some of their 
effectiveness is lost, as they present a narrower opening 
for the catchment of air. 

Another disadvantage is the partial obstruction to 
the driver’s view from the cab, especially when the 
plates are high and set inwards at the top, instead of 
being wholly vertical or slightly inclined. To over- 
come this one American railway reduces the size of 
the plates and mounts them vertically on the sides 
of the smoke-box, and a similar arrangement is in 
use in Austria. 

The fitting of plates also adds to the resistance of 
the engine, and less pull is developed at the tender 
draw-bar. Work is expended in deflecting the large 
volume of air, and careful tests on the P.L.M. Railway 
in France on engines fitted with the plates as against 
others not so fitted showed that some 35 H.P. is 
absorbed at a speed of 60 m.p.h. 

Apart from practical objections the mounting of 
large plates is to be regretted from an xsthetic point 
of view, as they detract from the appearance of the 
majority of locomotives. 

An altogether different type of smoke deflector to 
those already described is that used on some American 
and Canadian railways, where a movable curved 
hood is mounted on the chimney top. This is air 
operated by a servo cylinder and is raised or lowered 
as required. Its purpose, however, is for use in tunnels, 
where it is brought into operation in order to divert 
the exhaust steam, smoke and sparks into a back- 
ward direction, so that they do not impinge on the 
tunnel roof and spread, and so obstruct the driver’s 
outlook. 

One form of the device is illustrated in Fig. 5. 
Another type consists of overlapping curved plates 
which form a right-angle bend in the raised position. 
When closed the plates drop together in front of the 
chimney, after the style of a venetian blind. 











A TALE OF THE SEA 





Tue August issue of the ‘“ Transactions”’ of the 
Institution of Engineers-in-Charge contains a full 
report of the speeches made at the annual dinner on 
May 9th—surely the best run of after-dinner speeches 
ever delivered—and from the toast of “‘ The British 
Mer¢antile Marine and their Allies,” responded to by 
Mr. John Harrison, chairman of J. and C. Harrison, 
Ltd., shipowners, we reprint the following tale of a 
sea-going chief engineer :— 

“That man is seventy-six years of age. At the 
end of November, 1939, his ship was torpedoed in the 
North Sea at night, and she began very rapidly to 
sink. - This old hero, like so many of his confréres 
depending on their lives at sea, could not swim. a 
stroke. He got on the deck and the boats were 
launched, but he could not make up his mind to make 


people on the vessel. The decks were pretty well 
awash by now and the boats were beginning to drift 
away, and the mate, in desperation, slung the old 
man into the sea in the expectation, naturally, that 
the boats would pick him up. Unfortunately, I 
suppose, & wave must have come up at that particular 
moment and the old man was swept away from the 
boats, but the boats’ crews could hear in the dark- 
ness shouts of ‘It’s bloody cold; it’s bloody cold.’ 
Guided by the shouts they found him and hoisted 
him on board half drowned. But that is only half the 
story. That happened on a Friday night. The crew 
were picked up reasonably quickly ; they had only 
been about eight hours in the boats, But on the 
following Tuesday morning this ald gentleman pre- 
sented himself at the office and demanded an imme- 
diate job. One other of the vessels was in port at the 
time, and he complained that we did not immediately 
sack the chief engineer on board that boat and give 
him the job, which he claimed as a right, being the 
oldest engineer in the fleet. However, we persuaded 
him with great difficulty to take three months’ 
holiday on pay and told him he could do what he 
liked. We thought he would have a nice quiet time. 
At the end of the three months—it was a little over— 
he presented himself again for work, and we found 
out that in the meantime the old joker had been chief 
engineer on two Canadian Lake steamers, which were 
bringing goods from Canada to this side. I ask you, 
How can you damp such a spirit ? You will never 
get it under. But serious and dramatic as the life of 
a sailor is most decidedly nowadays, you must not 
entertain the idea that there is any gloom or despond- 
ency pervading the minds of these heroes. On the 
contrary, the irrepressible humour which is always 
associated with those who go down to the sea in 
ships is more than ever in evidence. It is well that 
it is so, in my opinion, for humour is often the effer- 
vescence of an heroic and fearless spirit for which all 
of us ought to thank Providence. Humour is one of 
the God-made qualities which our adversaries in this 
encounter do not possess and which, in my opinion, 
will in the end play a great part: in bringing victory 
to our side.” 








Sixty Years Ago 


PRESIDENT GARFIELD AND THE INDUCTION BALANCE 


On July 2nd, 1881, a disappointed applicant for 
office shot the newly elected President of the United 
States, General Garfield. The assassin’s bullet 
remained in his body and strenuous efforts were 
made to save his life. They were unavailing, and two 
months later he died. To-day medical radiology 
would quickly locate the bullet for the guidance of the 
surgeon, but in those days operations for the removal 
of deep-seated foreign bodies had to be performed 
largely in the dark. In President Garfield’s case the 
bullet was embedded in the abdomen and as a conse- 
quence the medical attendants were loath to operate 
until they knew its exact position. Graham Bell 
conceived the idea that the Hughes induction balance 
might be modified to serve as an impalpable probe. 
Professor Hughes adopted the suggestion with 
enthusiasm and went to work day and night to 
develop it. The Hughes induction balance made use 
of two coils connected in series with a battery and a 
rapid make-and-break device. Two similar coils 
connected in series with a telephone were brought into 
proximity with the first pair with the result that a 
current was induced in each. These two coils were 
wound to oppose one another, so that normally no 
current flowed through the telephone. If, however, 
a piece of metal were brought into the vicinity of one 
of the pairs of coils the induction between the primary 
and the secondary circuit coil was affected and the 
telephone emitted a buzzing noise. It was found that 
the arrangement was sufficiently sensitive to detect 
@ flattened bullet at a distance of about 4in. from the 
exploring coils. Hughes’ results were communicated 
to Graham Bell, who lost no time in applying the 
arrangement to the dying President’s body. A 
sonorous spot about 2in. in diameter was clearly 
indicated and repeated trials failed to obtain an 
indication from any other part of the body. The 
device failed, however, to provide the surgeons with 
all the information they required before operating, 
It was essential to know not only the position of the 
bullet, but its depth in the body. It was found by 
experiment that a normal bullet ceased to produce an 
audible effect at a distance of more than 2}in. from 
the search coils, A flattened bullet with its face 
parallel with the plane of the coils could be detected 
up to a distance of 5in., but with its face at right 
angles to the plane of the coils it could not be detected 
at a distance greater than lin. It therefore followed 
that in ignorance of the form of the bullet and the 
mode of its presentation to the exploring coil its 
depth beneath the surface could not be discovered. 











Brazit as A Source or Mica.—Production of mica in 
the State of Minas Geraes, Brazil’s chief producing area, 
was estimated at 1200 metric tons in 1940, an increase of 
about 20 per cent. on output in 1939 and of over 100 per 
cent. on production in 1937. Exports during the year, 
mainly to the U.S.A. and Japan, were 1117 metric tons. 








box front has an important bearing on the effective- 
ness of the plates. Those to pattern C are a com- 





that jump until he and the chief mate were the last 


British India is also a buyer of the mica as mined. 
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TWO YEARS OF AIR WARFARE 


THERE have been several reports lately in the 
Press, technical and lay, which aim at giving a 
statement of the losses in air warfare incurred by 
the two sides during the first two years of the war. 
As such losses take place in so many different 
localities and in such diversity of manner, it is 
not remarkable that the figures do not precisely 
tally. But they do agree well enough to show that 
in round figures the enemy has lost during the 
two years of combat with our forces, 8000 aero- 
planes to our 3000; this is apart altogether 
from the losses that are being suffered on the 
two sides in the present Russian struggle. An 
estimate has also been made giving the German 
losses already incurred against Russia at not less 
than 4000 aircraft. If this be correct it means that 
Germany, and Italy, have lost in combat during 
these two years as many as 12,000 aircraft—by far 
the greater proportion, of course, being German. 
As this total relates only to those seen to have been 
destroyed and omits all losses due to crash after 
injury at some unobserved point on the homeward 
journey, as well as all losses due to faulty naviga- 
tion over the sea, through bad landings and on 
instructional flights, and those lost in minor 
campaigns, one can certainly expect the total 
losses to be of the order of 20,000 to 25,000. 

This figure corresponds to about thirty a day, 
but large as it may seem to be, it is well below the 
probable daily rate of new construction. Hence, 
so far as aircraft themselves are concerned, the 
enemy should now be capable of maintaining the 
offensive both in the West and the East, although 
for many months they have certainly not been 
doing so. The fact is that the struggle in the East 
has called for so great an effort that the enemy’s 





offensive in the West has had to be immensely 
curtailed. It is important to consider why this 
should have proved to be necessary. Clearly the 
enemy must have been forced into the action they 
have taken, for their own people are being heavily 
bombed from Britain in the meantime. It can only 
be due to some lack either of trained men, or of fuel 
and lubricant—if not of all three. The loss of 20,000 
machines or more may well have meant, on a prob- 
able estimate, the loss of 50,000 trained men, which, 
having regard to the very special types of men 
needed for this work and the long training required, 
is a heavy loss indeed. As to fuel consumption, 
it is harder to speak, but 1000 average machines 
flying daily for 200 miles during the two years 
would require some 200,000 tons of fuel, although 
what the real daily figures are it is not possible to 
say. Probably the Germans are eating heavily 
into their reserve supplies, both of the right quality 


98 | of men and of fuel, as well as of lubricant, in order 


to supply their severe fight in the East; the 
energetic and vigorous resistance of the Russians 
is causing them, without doubt, to consume those 
vitally important reserves to a much greater degree 
than the German High Command had anticipated. 

In the meantime the R.A.F. in the West is 
hammering German industry hard. It is natural 


199 | to wonder how this hammering compares with that 


which the Germans endeavoured to give us last 
winter. This is a question to which an answer 
of some sort can be given, for the Germans 
claim that in the last five months of last 
year they dropped 43,000 tons of bombs 
on this country, giving a monthly rate 
of 8600 tons. Our own Government has lately 
published the news that in July of this year the 
tonnage dropped by our Bomber Command on 
German targets rose to 4400 tons and that this 
figure has been rising steadily. As our air- 
craft have to take far more fuel load than the 
Germans on such raids—the distances being so 
much greater—it seems that the striking forces 
sent by the Bomber Command must already 
have reached much the same size as the German 
effort of last winter and that it is still rising and 
will continue to rise. Such raiding must always 
as| prove costly, but our losses, regrettable as they 
are, fall much below the proportion of the German 
losses when they were raiding this country heavily, 
and in the meantime our defences of every sort are 
growing to an ever higher degree of effectiveness. 


The Committee Habit 


WEEKs ago an illustrious daily paper dared to 
conclude a leading article with the assertion that 
“‘ Personal interest and personal effort are the 
mainspring of everything that gets done in 
England.”’ Everyone knows that that is true, but 
fancy saying it when no less than twenty-eight 
Ministries are managing the affairs of the country, 
when thousands of committees are sitting for 
millions of man hours and when a Civil Service, 
multiplied to astronomical proportions, has its 
finger in every pie! It is almost a heresy, for is 
not this a war between committees on one side 
and autocrats on the other ? Is not the first reaction 
of everybody, like that of the Dean of St. Paul’s, 
when he observed a crack in the walls, to call a 
committee, and are we to be reminded at this 
serious juncture of the opinion of an essayist and 
architect of the not distant past that no great 
plan was ever created by a committee ? 

Someone has said that a committee is an organisa- 
tion for supporting one of its members when he is 
right and saving his face when he is wrong. There 


ris a deal of truth in that observation, for in any 


committee that ever does anything useful there is 
always one dominant character. Happy is the 
committee that has but one, for when there are two 
they cancel each other, and when there are more 
there is nought but confusion. In either case one 
gets nothing but a compromise—the beloved off- 
spring of committees—and no compromise is as 
thorough as either of its alternatives. One does 
read of nem. con. reports and recommendations of 
committees. What arethey? They are the accepted 
resolutions of a number of men who have bartered 
each other’s good points in order to reach a common 
denominator. Fortunately, the innate common 
sense of Englishmen saves them from the impasse 





in which this inherent addiction to refer all things 
to committees wouldland them. For what do they 
do? Faced by a knotty problem, they jump at the 
chairman’s proposal that a sub-committee should 
be appointed to investigate it and report. The 
sub-committee is nominated out of hand and the 
main committee settles down to its congenial task 
of drawing designs on its blotting pads and accept- 
ing the reports of sub-committees. That done, tea 
is served, the private conversations that have dis- 
tracted the chairman break the restraints of sotto 
voce and the pleasantest part of the meeting begins. 
Everyone who has sat on enough committees will 
admit that this is a reasonably accurate description 
of the procedure. They will know also that there is 
always someone who knows his subject and takes 
charge of the debate whilst the others flounder in an 
attempt to conceal their ignorance or, more bravely, 
ask questions and attempt to arrive at a logical 
opinion. Generally they are a nuisance. They 
delay the inevitable conclusion and may even 
postpone it for weeks. But even that may be better 
than allowing motions to pass by default. 

It is perhaps this committee habit that leads a 
great many people in these days to think that 
businesses and factories in the future might be run 
as little democracies, the board being elected 
annually by the vote of all the people in the concern. 
They cannot be brought to understand that 
“personal interest and personal effort are the 
mainspring of everything that gets done.” They 
see effects being secured by a company—a kind of 
committee—but they do not see that one or two 
men are, in fact, directing its efforts and inspiring 
its exertions. Indeed, the personality in every 
business is odious to them because it seems to 
exalt one above the rest. When labour leaders 
assert—as one may hear them do occasionally— 
that labour is quite competent to run a factory, 
they forget that the factory has been brought to its 
present state of efficiency by the work of a 
succession of able individuals and that it would 
soon begin to decay—there is plenty of evidence of 
that—if the sequence of dominant personalities 
were interrupted. The demand for one Minister ot 
Production of which we have heard so much 
lately, and Mr. Bernard Baruch’s cry in America 
for a one-man control under the President, are 
perhaps a recognition of that truth. 


The Reaction of Contra-Propellers 


A CONSIDERABLE amount of misunderstanding 
seems to exist concerning the reaction exerted by 
contra-turning propellers or screws on ships and 
aircraft. In a recent issue we ourselves were 
guilty of a misstatement on the subject. A single- 
screw craft, as everyone knows, heels in the 
direction opposed to that in which the screw 
rotates. This heeling effect is commonly ascribed 
to the engine reaction. The engine, it is said, tries 
to turn round the crankshaft in the direction 
opposite to that in which the crankshaft is turned 
by the engine. Let therefore the single screw be 
replaced by two contra-turning screws, either 
coaxial or on separate shafts connected by gearing. 
If the power and speed of the engine remain the 
same, the torque in the crankshaft will not be 
altered, either in magnitude or direction by the 
change. Hence, the reaction and therefore the 
heeling of the craft should, it is argued, be un- 
affected. It does not matter to the engine, so the 
argument proceeds, what ultimately becomes of the 
torque, whether it remains as a single torque in a 
single shaft or is split into two opposed torques in 
two separate shafts. Therefore, it is concluded, 
the heeling effect will not be eliminated or in any 
way affected by the use of two contra-turning 
screws in place of a single screw. This argument is 
wrong. Its fundamental error lies in the assump- 
tion that in a single screw ship the heel is produced 
by the torque applied to the crankshaft by the 
engine. Its real origin is the torque applied to 
the craft by the reaction of the water or air against 
the blades of the screw. With contra-turning 
propellers this reaction is divided into two com- 
ponent torques, which act in opposite directions, 
and which, if the pitch, diameter, and speed of the 
screws are suitably selected, are equal in magni- 
tude. So far as the heeling of the craft is concerned, 
the two component torques cancel each other, and 
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there is—or more correctly there need be—no heel. 
In the case of a system, such as the Rotol “ contra- 
prop” comprising two oppositely turning ccaxial 
screws, it is evident that whereas the leading screw 
cuts its way into undisturbed air the after screw 
has to deal with air disturbed by the leading screw. 
It follows that if the two screws are to exert equal 
and opposite reactions on the aircraft their charac- 
teristics must be different. In practice, the dia- 
meters and speeds of the two screws are made the 
same, the required difference being obtained by 
changing the pitch, namely, by making it finer in 
the rear screw than in the leading screw. 








Letters to the Editor 


(We do not hold ourselves responsible for the opini 
correspondents.) 





s of our 





PEACE AIMS 


Sir,—I should like, if I may, to congratulate you 
on the publication of the letter by Mr. I. V. Robinson, 
under this heading, and the writer for the able 
manner in which he has tackled this difficult question 
in so small a compass. 

Whilst I am in agreement with Mr. I. V. Robinson 
on the absolute necessity, after the war, for the paying 
out of what have been called by some writers “ the 
wages of the machine,” thus enabling consumption 
to take place up to the limit of productive capacity, 
I doubt if he is right in suggesting, as he appears to 
do, that the question of the methods to be adopted 
to achieve this result is a matter for engineers. 

In the twenty years’ armistice which followed the 
last war many engineers must have suffered the 
experience of being under the orders of financiers or 
their nominees, who had no knowledge of engineering 
practice and production methods. With this expe- 
rience in mind, engineers should be the last body 
of people to make the mistake of giving instructions 
on methods to those more expert than themselves. 

By all means, if they wish, let engineers study this 
system of figures which prevents the achievement of 
their aim of applying ‘“‘ the forces of Nature to the 
use and convenience of man.’’ Obviously, a system 
which makes labour-saving machinery a curse 
instead of a blessing, which results in the paradox 
of “ poverty in the midst of plenty,’ and demands 
that plenty be restricted to comply with a set of 
figures rather than distributed to abolish poverty, 
is an interesting subject for study. But responsi- 
bility for its results should be made to rest where 
it belongs—on those who control it—and any 
attempt to impose methods on these controllers 
would enable them to evade it. 

There is another equally strong argument against 
any attempt by engineers or other “amateurs in 
finance ’” to impose methods, namely, the difficulty 
of securing agreement as to the method to be imposed. 
This has been demonstrated by a group of engineers 
in London, who have been studying the financial 
system and various proposals for its reform for some 
years, but who, as far as I am aware, are still as far 
away as ever from agreement as to the correct 
methods to recommend for adoption to achieve the 
ends they all desire. Further, should they ever secure 
such agreement amongst themselves, they will then 
have to convert a majority of the electorate to their 
point of view. 

Surely the right approach to this pressing problem 
is not one of methods, but of results. Probably a 
majority in the engineering profession could agree 
as to a programme of desired results, which they 
know to be physically possible of attainment, and for 
which a large measure of support would be forth- 
coming from the electorate to whom they could 
demonstrate their practicability. Given such unity 
for results, members of Parliament could be forced to 
work to achieve them, and could in turn force the 
Government to impose such sanctions on those in 
control of the financial system, or any other public 
service concerned, as would ensure compliance. 

This, I would suggest, is the truly democratic way 
of going to work and, after all, we are fighting a war 
to defend democratic methods, so surely they are 
w orth a trial. M. J. Wart. 

London, September 18th. 





Simr,—Like many others, your correspondent Mr. 
I. V. Robinson is gravely concerned about the power 
wielded by the banks as a result of their virtual 
monopoly of the business of creating credit. 

The banks are descended from organisations 
founded centuries ago by the merchant pioneers of 
foreign trade for the purpose of financing their enter- 
prises. These enterprises were exchanges of com- 


modities characterised by the fact that long delays -- 
often of years—intervened between the export of a 
cargo by the merchant and the import of the goods 
received in exchange therefor. The ‘‘ wealth ” repre- 
sented by the exports in these conditions is unusable 
till the receipt of the balancing imports, and the 
exporting community will thus be impoverished 
during that period, unless some method can be 
devised to replace the unusable wealth locked up in 
exports. The device adopted to overcome this draw- 
back was what is now described as the “‘ creation of 
credit ’’ and it is an expedient which has proved itself 
to be necessary in order to facilitate every type of 
trade which involves a delayed exchange. It is not, 
of course, only purely merchantile enterprises which 
involve delayed exchanges, and to-day the producing 
industries need more “ creation of credit ’ than they 
have ever needed before. 

The banks have on the whole carried on their busi- 
ness of credit manipulation very satisfactorily. They 
and their ancestors made possible that development 
of foreign and international trade which has done 
more to increase the general prosperity of the world 
than any other agency. 

A prosperous bank serving an impoverished com- 
munity is scarcely in the realm of possibility. It is 
clearly in the banks’ interests that the community 
they serve shall be as prosperous as possible. And 
this interest is the best possible safeguard that the 
bank shall use their credit powers in a way con- 
ducive to a steady increase of prosperity generally. 

I do not suggest that the banks are above criticism 
in regard to their policies. There is no doubt that the 
manipulation of credit on their part has been too 
consistently directed to promoting merchanting 
operations and that the producing industries have 
been too severely limited in regard to credit. It is 
this fact which explains why—as Mr. Robinson com- 
plains—“ it is more difficult to sell a product than it 
is to produce it.” 

But no “ National Credit Office’ which is not so 
dependent for its own existence on the maintenance 
of the highest possible level of general prosperity as 
the British banks are under normal conditions can 
be expected to serve the common interests so satis- 
factorily as the banks now do. 

I personally should have thought that most engi- 
neers to-day had a sufficient experience of the delay 
and waste invariably associated with official depart- 
ments to have any wish to place their very livelihood 
in the hands of yet another official body. For this is 
what the “‘ National” control of credit would amount 
to. But there is “‘no accounting for tastes,” even 
when you are dealing with presumably rational beings 
like engineers. W. H. Sayers. 

Wolverhampton, September 19th. 


FACTS ABOUT THE RIFLE 


Str,—As an interested amateur, may I say how 
much I appreciated “ Facts About the Rifle ’’ and, 
at the same time, take issue with Mr. Weir and Mr. 
Glendenning ? 

First, as regards rifling, I believe very little was 
known about the amount of twist required until the 
experiments of the famous Pope of the U.S.A., who 
died not long ago. He was a keen rifleman, very fond 
of practising by himself and was very worried by the 
‘* keyholing ’”’ which was then quite a normal happen- 
ing. He decided that in spite of the rifling then used 
the bullet was tumbling in the air and passing through 
the target in any position but point first, and as a 
result he commenced to manufacture his own barrels, 
which became, and still are, very much sought after. 

Also I understood that the amount of twist 
required was a function of the bullet density and 
velocity, decreasing as the density and/or velocity 
increases. 4 

‘This is borne out by the experiments of Roy Riggs, 
of the Western Cartridge Company, when studying 
high-velocity 0-22in. calibre cartridges. An increase 
in muzzle velocity from 1100 f.s. to 1400 f.s. necessi- 
tated an alteration in pitch from one turn per 16in. 
to one turn in 25in., giving about the same number 
of revolutions per minute to the bullet, which was of 
the same dimensions in each case. 

Some close-shooting Pope barrels also have a much 
slower twist than is now the generally accepted 
standard. 

With regard to the rotational kick due to the 
rifling, one point emerges which is not apparently 
realised by either of your contributors. This is the 
distinctly different anatomical reactions caused by 
firing a revolver and an automatic, or even by firing 
two different automatics, as, for example, the Colt 
0-45 and the Luger. 

I have found that a revolver, owing to its shape, 





has to be held in such a manner that the axis of the 





barrel, if produced, would run appreciably parallel 
with the forearm, but some distance away from it, 
when viewed in both elevation and plan, whereas the 
barrel axis of an average automatic is nearer the fore- 
arm in plan, but may be further away in elevation 
owing to the fact that room must be left for the slide 
to operate above the hand. 

I have purposely mentioned the Colt 0-45 and the 
Luger as representing two extremes of automatic 
pistol design ; the grip of the Colt is almost at right 
angles to the barrel, whereas the Luger grip is inclined 
much more to the rear. The result is that when the 
Colt is held comfortably in the hand the barrel points 
fairly steeply towards the ground and has to be con- 
sciously lifted and held on the target, whilst the Luger, 
owing to its comfortable shape, can be held on the 
target with no discomfort whatsoever. The real 
importance of all this is that the forearm is the abut- 
ment for the gun, in the same way that the shoulder 
is for the rifle, and that therefore no two hand guns 
can be compared in any way by firing from the hand 
except for comfort, and that no two people can com- 
pare any one hand gun, with the above exception, 
owing to anatomical differences. 

Also with revolvers the size of the grip has a very 
great bearing on jump, flip, &c., witness the two 
orthodox holds, “‘ high’ and “low.’’ I am of the 
opinion that the low hold is the more natural and that 
the essentially American high hold is necessitated by 
the absence of a man-sized grip on their hand guns 
(compare Colt and Webley revolvers). 

Another point worth mentioning is the practice of 
boring rifle barrels so that the diameter decreases 
towards the muzzle; this is, I believe, to offset the 
wear and tear of the bullet envelope on its way down 
the barrel. I have shot a great many of these barrels 
and have found them without exception very accurate, 
possibly the elimination of windage has something to 
do with it. 

With reference to the 4000 f.s. 0-22in. rifle men- 
tioned by Mr. Glendenning, he will perhaps be inte- 
rested to know that a lead bullet from a 0- 22in. calibre 
4000 f.s. Swift will penetrate }in. boiler plate, whereas 
a nickel enveloped bullet otherwise similar will not. 

A point which Mr. Weir omitted to mention in the 
first part of his article is that the length of the barrel 
depends to a large extent on the nature of the pro- 
pellant. A fast-burning explosive such as cordite 
requires a much shorter barrel than would gun- 
powder, as exemplified in modern shotgun practice. 

With regard to barrel jump, a point worth bringing 
out is that slight variations in velocity cause the 
bullet to leave the muzzle at different points in the 
jump, giving rise to a group on the target which has 
an elongated vertical axis. This is known as “ com- 
pensation,” and owing to modern manufacturing 
methods has been more or less eliminated. Never- 
theless I think it has more bearing on the fact that 
a rifle shoots high in rain than differences in air 
resistance. 

I have found that it does not matter whether the 
bullet is wet or dry; it is the case that matters. A 
wet case must increase the pressure on the bolt face 
and presumably alters the barrel vibrations. The 
main thing is that one can do equally consistent 
shooting with wet cartridges, and when firing small- 
bore rifles in rain I make a habit of sucking the cart- 
ridges before firing. M. G. K. Barnes. 

Kings Lynn, September 20th. 








TECHNICAL REPORTS 


The Construction of Reinforced Brick Walls for Surface 
Shelters. Ministry of Home Security, Research and Experi- 
ments Department. Bulletin C.20.—An objection some- 
times raised against the use of reinforced brickwork for 
surface shelters is the difficulty of erection. No difficulty 
arises if the reinforcement is properly supported while the 
building is in an early stage. Home Security Circular 
No. 290/1940 introduced a design for a surface shelter, 
using vertically reinforced brickwork walls in place of 
ordinary brickwork. The brickwork of this design was in 
English bond and the reinforcement was not connected 
to any foundations or floor slab, the wall being built on a 
sliding course. Experience has shown, however, that the 
extra cost involved in providing the shelter with its own 
floor is amply justified by the increased protection afforded. 
The principle of a sliding course is maintained, but the 
course is now placed below the floor of the shelter, so that 
the shelter forms a complete box, and has therefore much 
greater lateral strength than the earlier portal form. The 
designs given in this Bulletin simplify the placing of the 
wall reinforcement. With English bond the positions of 
the vertical reinforcing rods cannot be varied, as they are 
fixed within very narrow limits by the bonding system, 
and some other form of bond giving more latitude in 
placing was necessary to facilitate continuity between 
floor and wall. The bonding of the brickwork is chosen 
so that there can be some small tolerance in the placing 
of the floor reinforcement, allowing room for the bars 
coming up from the floor to be lapped over the bars in the 
wall. Since brick sizes differ in different parts of the 
country, care must be taken to space the floor reinforce- 
ment to suit the brick size used. 
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Failure of Tacoma Bridge 


No. V 
(Continued from page 182, Sepiember 19th) 


N the fourth part of the report the aerodynamic 

forces acting on suspension bridges are con- 
sidered. We print excerpts from the discussion 
that have more particularly a bearing on the 
failure of the bridge. 


AERODYNAMIC ForcEs ACTING ON SUSPENSION 
BRIDGES AND THE OSCILLATIONS RESULTING 
THEREFROM 


Suspension bridges have shown several modes 
of oscillations. However, two classes of motions 
can be distinctly separated—flexural (vertical) 
oscillations of the roadway structures with the 
two cables in phase and torsional oscillations with 
out-of-phase oscillations of the cables. In the 
case of the Tacoma Narrows bridge, the second 
class of oscillations appeared only shortly before the 
final failure of the structure. However, torsional 
oscillations have been observed in other bridges. 
The possibility of negative damping requires 
separate treatment for the two types of oscillations. 

Aerodynamic Forces Produced by Vertical Oscilla- 
tions.—Negative damping of the vertical (flexural) 
oscillations requires that a downward motion of 
the roadway produces a downward directed lift 
force and upward motion of the roadway produces 
upward lift forces. This response is opposite to 
what one would expect. If, for example, a flat 
horizontal plate is moved downward, the air resist- 
ance acts upward and tends to damp the motion. 
However, if a vertical plate of considerable area is 
attached in front to the same horizontal surface, 
the direction of the response of the air stream 
becomes inverted and the structure encounters 
negative damping. In general, the occurrence of 
negative damping depends on the shape of the 
cross section. 

The case of negative damping of rods of different 
eross section oscillating perpendicular to a wind 
stream has been widely investigated and applied 
to the explanation of such phenomena as the 
galloping of power conductor lines. It has been 
shown that the dynamic behaviour of such struc- 
tures can be correlated with the static lift forces 
in the following way :—The force produced by a 
downward motion of a body can be considered 
equivalent to the force exerted by an upward 
directed wind stream and the force produced by 
an upward motion of the body to the force exerted 
by a downward directed wind stream on the body 
at rest. Therefore if an upward directed wind 
produces upward directed static lift, positive damp- 
ing results, and if, for some reason, the direction of 
the static lift is inverted, negative damping results. 

This consideration is exact for relatively slow 
oscillations. As a first approximation it is applied 
here to the oscillation of bridge structures, using 
wind tunnel data. The results of such calculations 
are given in Fig. 29. 

The logarithmic decrement (natural logarithm 
of the ratio between two successive amplitudes in 
the same direction) resulting from aerodynamic 
damping is calculated for two cases. In the first 
case a wind velocity of 10ft. per second (6-8 m.p.h.) 
is assumed. The frequencies for the two bridges 
are 12 and 8-7 per minute respectively. It appears 
that the aerodynamic damping is a function of the 
amplitude. It is interesting that in the case (c) 
oscillations with amplitudes less than 18in. have 
negative aerodynamical damping, but oscillations 
with larger amplitudes are aerodynamically 
damped. The aerodynamic damping of the two 
bridges as built is of the same order of magnitude. 
In the second case the calculation is made for 
60ft. per second (41 m.p.h.) wind velocity and the 
higher modes of oscillations which were found to 
prevail preferably at higher speeds. The calcu- 
lated values give the rate of dissipation of energy 
by aerodynamic forces only. They do not include 
any structural or frictional damping. It should be 
noted also that, using the results of wind tunnel 
tests at the University of Washington, a negative 
damping of the order of magnitude of that calcu- 
lated for the case (c) would be obtained: for the 
Tacoma Narrows bridge as built. 

Aerodynamic Forces Produced by Angular Oscil- 
lations.—The most important aerodynamic effect 
induced by the torsional oscillation of the roadway 
is the moment with respect to the axis which may 
act as positive or negative damping. Since no 
information was available on this question, aero- 





dynamic experiments were conducted at the Cali- 
fornia Institute of Technology with a 1 : 80 scale 
model of a section of the suspended structure of 
the Tacoma Narrows bridge, in order to determine 
the direction and magnitude of the moment induced 
by the oscillatory motion of the structure. 

The dimensional analysis shows that the logarith- 
mic decrement is a function of two non-dimensional 
parameters. The first parameter is characteristic 
of the structure. It is called the density ratio and 


2 
is expressed in the form pa, where W, is 


the specific weight of the air, 6 the width, and 
W the deadweight of the structure per unit length. 
The density ratio for the Tacoma Narrows bridge 
is equal to 0-0207; for the Golden Gate bridge 
0-0288. The second parameter is the reduced 
velocity defined by the ratio V,=V/b », where V 
is the wind velocity and n the frequency of the 
angular oscillations. The logarithmic decrement 8 
is proportional to the parameter p and is a function 
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——V= 60 f.p.s.=41 m.p.h. a. Golden Gate. 
n= 36 min. for Tacoma. 
n= 25 min. for Golden Gate. 6. Tacoma—aAs built. 
---V=10 f.p.s.=6-8 m.p.h, 
n=12 min. for Tacoma. 
n= 8-7 min. for Golden Gate. 


FIG. 29-LOGARITHMIC DECREMENTS DUE TO 
AERODYNAMIC DAMPING 


c. Tacoma—13ft. girders. 


d. Tacoma—with fairing. 


of V,. Hence the ratio 3/y is a function of V, only. 
This result of the dimensional analysis is confirmed 
by the experiments with fair agreement. In the 
model experiments the cross section of the Tacoma 
Narrows bridge, as built, was simulated, and both 
p and V/bn were varied over a wide range. In 
Fig. 30 the ratio 5/u is plotted as a fuction of V,. 
The experimental points give a well defined curve. 
The scatter probably results from experimental 
difficulties, especially to the yawing of the model 
at the higher velocities. In Fig. 31 the average 
curve obtained from the data plotted in Fig. 30 
is applied to the prototype and the logarithmic 
decrement for the bridge section is plotted as 
function of the wind velocity in miles per hour. 
According to this curve, the damping becomes 
negative above a wind velocity of 25 m.p.h. Below 
this limit there is a slight aerodynamic positive 
damping; beyond it, the negative damping 
increases more rapidly than the wind velocity. 

In any case, the effect revealed by the model 
experiment has an important bearing on the 
development of the large torsional oscillations 
which preceded the structural failure of the 
Tacoma bridge. It appears that the wind velocity 
at which the aerodynamic damping changes from 
positive to negative is proportional to the width 
of the structure and the frequency of oscillation. 
This indicates that torsional oscillations are 
especially critical in the case of narrow bridges. 
The mechanism of the torsional instability is 
probably connected with the formation of alternat- 


ing eddies created by the incipient torsional 
motion. 
* * * * 
It is believed that— 


(a) The evidence for the occurrence of nega- 
tive damping in the case of vertical oscillations 
or undulations of the Tacoma bridge is at least 
questionable. However, there is definite evi- 
dence that deep plate girders can cause negative 
damping in vertical oscillations of the roadway 
structure. The negative damping is restricted 
to oscillations of moderate amplitudes, but is of 
about the same order as the structural damping 
of suspension bridges of the degree of flexibility 
of the Tacoma bridge. Consequently, such 
bridges are very sensitive to aerodynamic effects 
which depend on the aerodynamic characteristics 
of the cross section. 

(b) The difference between the amplitudes 
observed in the Tacoma bridge and those of 
other bridges can be explained by the larger 
deflections under static forces of the same 
magnitude, by the smaller weight, and especially 
by the smaller structural damping of the Tacoma 
bridge. That damping, in addition to flexi- 
bility and inertia, must be one of the deciding 
factors for the magnitude of the amplitudes 
follows from the small order of the lift forces 
which produce the oscillations. For example, 
at 4 m.p.h. wind velocity, assuming that the 
lift has its maximum possible value over the 
whole centre span, one obtains a static deflec- 
tion of 0:16in. at the centre. The observed 
amplitudes of the order of 18in. to 24in. must 
have resulted either from negative dynamic 
damping, which may or may not have been 
present, or from resonance effect produced by 
the semi-periodic character of the turbulent 
wind indicated earlier in this chapter. In either 
case, the resulting average amplitudes are 
governed by the structural damping. The ampli- 
tudes observed in the Tacoma Narrows bridge 
and the Whitestone bridge are about in the same 
ratio as their deflections under the same static 
load. It seems that the average magnitude of 
the impulses resulting from turbulence does not 
increase materially with the width of the bridge. 
A narrow bridge is probably susceptible to the 
effect of gusts of smaller size, whereas, the actions 
of small gusts are to some extent counteracted 
in the case of a wider bridge. The relative 
steadiness of the Golden Gate bridge, at least 
at moderate wind velocities, may be explained 
by this fact, and especially by its larger structural 
damping. 

(c) The “streamlining ”’ of the Tacoma Narrows 
bridge would increase its aerodynamic damping 
in the case of vertical oscillations, as shown in 
Fig. 29. However, the wind tunnel test shows 
that the lift forces produced by an inclined wind, 
and therefore by wind turbulence, are also 
increased by application of the fairing. In fact, 
it is the increase of the lift forces that provides 
the increased aerodynamic damping. It cannot 
be decided without further investigation whether 
streamlining or fairing is really an advantage. 
It all depends whether the increased damping 
provides sufficient compensation for the increased 
energy input. It was mentioned above that the 
fairing of the girders causes an unfavourable dis- 
tribution of the static wind forces in the floor to 
the effect that the stability furnished by the 
cable reactions in case of tilting of the floor 
decrease with higher wind velocity. 

* * * * 


There appears no doubt as to the self-induced 
character of the torsional oscillations of the Tacoma 
Narrows bridge. However, two’ questions arise in 
connection with this statement :—(a) Why the 
self-induced oscillations did not appear at earlier 
occasions when high wind velocity prevailed ; 
(b) Why have self-induced oscillations not been 
observed in other modern bridges ? 


(a) It appears that the fundamental torsional 
mode is largely prevented by the resistance at 
the towers against their being twisted around 
their vertical axes. Such a distortion is neces- 
sary for large outrof-phase motions of the cables 
in the fundamental mode. The mode with one 
node at the centre was probably prevented by 
the action of the centre guys, short suspenders, 
and other torsional resistance of the floor, which 
efficiently hindered the differential motion of 
the cables near the centre of the main span. 
Such differential motion is unavoidable in the 
case of an asymmetric mode of vibration with 
the two cables oscillating in opposite phase. 





The critical velocity for more than one node is 
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higher than the maximum wind velocity observed 
at any time before the failure of the bridge. 

The fact that, after the beginning of a tor- 
sional motion, the angular amplitude reached 
the value of +45 deg. in a very short time, 
indicates that the wind velocity was above the 
critical limit, and previously the development of 
torsional oscillations was suppressed, by the 
internal resistance of the structure. 

(b) The comparatively low critical -velocity is 
characteristic for bridges with narrow width. 
Taking into account their greater width and 
higher structural damping, it will probably be 
found that the other long-span suspension 
bridges do not develop self-induced oscillations 
within the range of probable wind velocities. 
However, a theoretical and experimental investi- 
gation of this point would be highly desirable. 
It is worthy of mention that violent torsional 
motions were observed in older bridges which 
failed in wind. 

[We print below the General Conclusions, almost 
in full]. 


GENERAL CONCLUSIONS 


While we have thoroughly studied and analysed 
the design of the Tacoma Narrows bridge, and com- 
pared it with similar structures, and, as a result 
thereof, we have been able to indicate certain lines 
along which an adequate design may be rationally 
developed, we have made no attempt to set up 
any definite rules for the design of such structures. 
In this chapter some of the conclusions reached in 
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FIG. 30—-DAMPING OF ANGULAR OSCILLATIONS 


the previous chapters will be summarised, also 
with regard to the bearing of our findings on future 
research and development of the art. 

Aerodynamic Stability—Although aerodynamic 
forces (wind forces) always have been considered 
in the design of suspension bridges, the failure of 
the Tacoma bridge introduced new aspects of the 
problem of wind action in suspension bridge design, 
namely, the possible influence of form of the 
cross section on the oscillation characteristics of 
the bridge and the possibility of aerodynamic 
instability. 

In the discussions on the subject two sources of 
aerodynamic instability were suggested. One 
suggestion refers to the stability of the bridge 
during vertical oscillation; the second to the 
torsional stability of the bridge. In addition, 
resonance with alternating periodic eddies (some- 
times called Kdérman vortices) has been mentioned 
as a possible inducement to large amplitude 
oscillations. 

(1) Concerning instability of vertical oscilla- 
tions, it has been suggested that it was caused by 
the form of the cross section used in the Tacoma 
bridge. Our investigation shows that, in fact, 
such instability, or negative damping, is correlated 
to the form of the cross section, but for the specific 
cross section used in the Tacoma bridge the evi- 
dence for instability is not conclusive. However, 
similar narrow cross sections with deeper plate 
girders definitely can have negative aerodynamic 
damping. On the other side, our investigation 
shows that :— 

(a) The aerodynamic instability of this type does 
not cause the amplitude of the oscillation to 
increase indefinitely, and a slight aerodynamic 





instability can be overbalanced by ample struc- 
tural damping. 

(b) In the specific case of the Tacoma Narrows 
bridge the oscillation characteristics of the bridge 
can be explained satisfactorily as forced vibration 
excited by random action of turbulent wind. This 
assumption explains the correlation between modes 
of oscillation and wind velocity, namely, the pre- 
ference for higher frequencies at higher wind 
velocities and the fact that amplitudes of the same 
order occurred both at low and high velocities. 

(c) The difference in the unusually large ampli- 
tudes of oscillations of the Tacoma bridge, as com- 
pared to those observed in other large suspension 
bridges, might be caused by some degree of nega- 
tive damping, but the flexibility of this bridge and 
its exceedingly small amount of structural damp- 
ing furnishes sufficient explanation. 

(d) It is at least doubtful that streamlining is the 
desirable solution for elimination of large oscilla- 
tions or aerodynamic instability. 

Nevertheless, it is highly desirable to determine 
for various structures the influence of their cross 
section form on, their aerodynamic characteristics. 
It is especially desirable to have more information 
on the comparison between deep plate girders and 
truss girders, concerning their effect on aero- 
dynamic stability and damping. The wind tunnel 
tests made at the University of Washington have 
indicated that the aerodynamic characteristics of 
the cross section are sensitive to the ratio of open 
and solid portions of the frontal area. 

(2) As to torsional instability, it has been sug- 
gested that the static moment of the wind pressure 
on, an inclined surface, such as the floor of a bridge 
when tilted about its #xis, acts against the restoring 
moment of the cables, and at sufficiently high wind 
velocity it can cause an overturning of the floor. 
The wind tunnel tests indicate that this effect did 
not exist in the case of the Tacoma bridge, since 
the static moment acts in a favourable direction. 
However, it may occur in bridge structures of 
certain shape ; it seems to exist for a streamlined 
section. 

However, convincing evidence has been found 
by oscillatory tests that beyond a certain wind 
velocity negative aerodynamic damping is to be 
expected in almost any suspended bridge structure 
when it oscillates torsionally. The limiting 
velocity is relatively low for narrow bridges. For 
similar geometrical forms it increases with the 
width. The determination of the critical velocity 
as function of the form and dimensions of the cross 
section is highly desirable, although up to the 
present no signs of instability have been discovered 
in the wider and more rigid structures. It is also 
important to determine means and devices which 
prevent torsional oscillations. It appears that the 
effect of the aerodynamic instability is suppressed 
if the structure has ample structural damping. Its 
appearance and destructive effect in the Tacoma 
Narrows bridge resulted from its narrow width and 
lack of structural damping. 

(3) It is very improbable that resonance with 
alternating vortices plays an important réle in the 
oscillations of suspension bridges. First, it was 
found that there is no sharp correlation between 
wind velocity and oscillation frequency, such as is 
required in case of resonance with vortices whose 
frequency depends on the wind velocity. Secondly, 
there is no evidence for the formation of alternating 
vortices at a cross section similar to that used in 
the Tacoma bridge, at least as long as the structure 
is not oscillating. It seems that it is more correct 
to say that the vortex formation and frequency is 
determined by the oscillation of the structure than 
that the oscillatory motion is induced by the vortex 
formation. 

Causes of Slipping of the Centre Cable Band and 
its Effect on the Failure of the Bridge.—The evidence 
appears conclusive that the failure of the Tacoma 
Narrows bridge was closely associated with the 
slipping of the cable band at the centre of the north 
cable. After a study of all the evidence we believe 
that the slipping of the cable band can be explained 
in one of the following ways :— 


(1) The wind had reached critical conditions 
under which torsional oscillations of large ampli- 
tude were imminent. The centre ties resisted the 
formation of these oscillations and the forces were 
sufficient to result in the slipping of the north 
cable band and, perhaps, to break one of the guys 
of the south centre tie. 

(2) The stresses resulting from the large vertical 
oscillations in the centre ties were sufficient to 
force the slipping of the north cable band. The 
result was to transfer all the inertia forces of the 
suspended structure to the south centre ties with 
a moment (in the general order of 5,000,000 foot- 





pounds) which would have a tendency to establish 
torsion. At the same time one of the principal 
resistances to the torsional vibrations was released. 
With the torsional motion once started, the 
suspended structure being aerodynamically 
unstable with reference to torsional motions, the 
oscillations would build up very rapidly. 

It has little practical significance as to which 
explanation is accepted, since the results in either 
case would be the same. In substantiation of the 
latter explanation the following reasons may be 
mentioned :— 

(a) An analysis shows that stresses in the centre 
ties probably existed up to the limit of resistance 
of the cable band against slipping. The centre 
ties and the short suspenders at the centre resisted 
asymmetric torsional motions and would not have 
been affected by symmetric torsional motions. 

(b) In the wind tunnel tests on oscillations it 
has been observed that usually the structure 
resists a change from one form (i.e., from vertical 
to torsional or the opposite) of oscillations to 
another. While it is possible, and even probable, 
that the change did not occur as rapidly as indi- 
cated by the statements of the eye-witnesses, 
it is certain that it occurred in a comparatively 
short time. 

The progress of the failure, after the initial 
slipping of the band, is largely a matter of con- 
jecture, aided to some extent by the records 
furnished by the motion pictures. Its effects have 
been discussed in previous chapters. 

It must not be inferred from the above that the 
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FIG. 31—APPLICATION OF RESULTS OF MODEL 
TESTS TO PROTOTYPE 


failure of the bridge would have been averted if 
the details of the centre ties had been made 
stronger or if centre ties had not been installed. 
The evidence is conclusive that very high torsional 
forces existed and that their magnitude increased 
rapidly with the wind velocity. Even assuming 
that the bridge, without the slipping of the cable 
band, had weathered this particular storm, it is 
now apparent that it would have failed under wind 
velocities far below that of 100 m.p.h. for which it 
was designed. 

Effect of Certain Elements of Structure on Dynamic 
Motions.—This investigation has revealed clearly 
that the criteria for rigidity against dynamic forces 
differ from those usually considered for static 
rigidity. The results are far from sufficient to 
permit a complete analysis of the dynamic 
behaviour of a suspension bridge, even in a quali- 
tative sense, but they indicate certain character- 
istics, the knowledge of which is useful for a better 
understanding of the character of this type of 
structure. 

It is evident that the dynamic characteristics of 
a suspension bridge are influenced by the weight 
and general proportions of the structure, as well 
as by the shape, proportions and even the quality 
of the materials of the composite parts, in a 
manner which is not reflected in the static 
deformations. 

Side Spans and Towers.—Observations of the 
Tacoma Narrows bridge and on the models indi- 
cate that under certain vertical oscillations of the 
centre span, particularly those in the higher modes, 
the side spans and towers remained practically 
motionless or oscillated with a different frequency. 
In other words, they did not always contribute to 
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the dynamic motions of the centre span. This is 
corroborated by calculations which show that in 
the higher modes no more energy is required for 
such oscillations with the towertops fixed than with 
side span participation. 

It appears that the side spans have greater 
influence on the torsional oscillations of the centre 
span. The towers, however, offer much greater 
resistance to twisting than to bending parallel to 
the bridge axis and contribute therefore a material 
resistance to torsional oscillations of the bridge. 

Girder Stiffness—The tests made on the Tacoma 
Narrows bridge model indicate that girder stiffness 
has an appreciable damping effect on the suspension 
system, such effect increasing with the stiffness of 
the girders. The quantitative results are, however, 
not entirely conclusive, since neither the shape nor 
the materials used in the model to produce the 
desired stiffness represented fully the construction 
of actual bridges. Further investigations in this 
respect appear to be most important. 

Weight——The same tests revealed that, while 
weight has great influence on the amplitude of 
oscillations, the latter being approximately 
inversely proportional to the weight under com- 
pletely random impulses, the rate of damping 
decreases with increasing weight. 

Stays.—The effect of stay ropes on the dynamic 
rigidity of a suspension bridge of the Tacoma 
Narrows bridge type also requires further investi- 
gation. 

Remedial Devices——The remedial devices, the 
centre ties, hydraulic buffers and hold-down ropes 
installed in the Tacoma Narrows bridge, while 
beneficial to a limited extent, were largely ineffec- 
tive because of the great flexibility of the structure. 

Structural Damping—Comment has been pre- 
viously made upon the gravitational action, 
similar to that of a pendulum, in the suspension 
system. By their very nature suspension bridges 
do not have as high a degree of structural damping 
as do those of a more rigid type. No exact data 
are available as to the amount of damping of 
structures as measured by the logarithmic decre- 
ment. Bernhard states that a value of 0-30 is 
usual in ordinary bridges. This may be compared 
to 0-05 found for the model of the Tacoma Narrows 
bridge as built. 

The present investigation does not furnish 
definite quantitative data, but it does give the 
following indications. 

The University of Washington tests show :— 

(1) The increase in the logarithmic decrement 
with increased moment of inertia of the stiffening 
girders. 

(2) The considerable damping effect of the oak 
floor in the model in spite of the fact that its con- 
tribution to stiffness is very small. 

(3) The marked effect of friction when applied 
to the stay cable rockers at the towers. 

In discussing the torsional oscillations of the 
system the marked increase in logarithmic decre- 
ment between vertical and torsional oscillations 
was noted and the suggestion made that a large 
part of the difference comes from the hysteresis 
effect of the concrete. Exact data are not avail- 
able as to the necessary amount of structural 
damping. To at least some extent any deficiency 
in this respect may be compensated by weight. 
It is desirable in the design to provide as much 
structural damping as is possible without unduly 
increasing the cost. It is shown that this can be 
done by increasing the rigidity of the stiffening 
truss or girders. While, as a result of this investi- 
gation, it appears that the moment of inertia of 
girders of the Tacoma Narrows bridge should have 
been many times that used in the design, it is advis- 
able for reasons of economy to keep the rigidity of 
the stiffening girders or trusses to a minimum. In 
past practice an effort has been made to keep the 
participation of the floor system, including the 
paving, in resisting live load stresses in the stiffen- 
ing trusses, to a minimum. We believe that this 
practice should be further considered. It may be 
found that the advantages of this participation are 
greater than its disadvantages. Similarly, an 
effort has been made in past practice to reduce 
friction at joints in the structure as much as 
possible. Modifications in this practice may be 
desirable. 

Width of Structure—The effects of varying the 
proportions of the Tacoma Narrows bridge have 
been thoroughly discussed. It seems desirable 
again to emphasise the importance of sufficient 
width. Width not only increases the resistance of 
the structure to torsion, but it is essential that the 
width of the structure be made such that self- 
induced torsional oscillations from wind cannot 
occur within the highest probable wind velocity. 


Heating of Turbo-Alternator Rotors 
Due to Rectifier Load 


By ROBERT POHL, D.Eng., DSc. 


ee years ago the author had to investigate 
a rather mysterious breakdown of a large 
turbo-alternator, which had been for years in 
satisfactory operation in one of the chief German 
power stations. When the rotor was withdrawn, 
its slot wedges showed the unmistakable dis- 
colouration due to excessive temperature rise. 
These wedges, which also form the bars of the 
damping system, carry no current whatever, as long 
as the three-phase load is symmetrical and the 
current wave form sinusoidal. A load dissymmetry, 
sufficiently pronounced and lasting to cause the 
overheating, was practically excluded. So the 
author’s suspicion turned to current harmonics, 
perhaps accentuated through accidental reson- 
ance, as the probable cause of the disaster. A 
recording voltmeter for the fifth and seventh 
harmonics was installed. After weeks of waiting 
it revealed during a week-end a fifth harmonic 
swing up to about 25 per cent. of normal voltage. 
The primary cause of this resonance, which occurred 
at light load, was a pronounced fifth harmonic in 
the magnetising current of large transformers 
recently installed to operate a new long-distance 
transmission line. The fifth harmonic current, 
calculated from the observed voltage, proved quite 
large enough to account for+the excessive heating 
of the rotor. 

More important even than the direct lesson to be 
learned from this experience seemed the inference 
that turbo-alternators can with safety supply only 
a limited part of their output for the operation of 
rectifiers. The reason is that they take from their 
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source of supply a far from sinusoidal current wave. 
The series. of higher harmonics it contains, besides 
increasing the loss in the stator winding, appears 
in a reflected form in the damping system of the 
rotor. The latter, however, is particularly sensi- 
tive to such currents, because the mechanical and 
thermal limitations of high-speed cylindrical 
rotors make full provision for heavy and continuous 
damping currents impracticable, whereas in salient 
pole machines for lower speeds damping grids of 
ample section can generally be provided without 
much difficulty. 

The author, in drawing attention to this 
danger,! ? calculated the permissible percentage 
of rectifier load, and found it to be surprisingly 
small, especially in the case of six-phase rectifiers. 
This is the argument :— 


The carrying capacity of the rotor damping 
system is generally measured by the amount of 
permissible single-phase current in the stator. In 
modern turbo-alternators this is of the order of 
10 per cent. of the normal three-phase current. 
The effect of this single-phase M.M.F. on the rotor 


equals that of only fd =5-8 per cent. of a back- 


V3 

ward rotating three-phase M.M.F. An equivalent 
double frequency backward rotating current 
system is set up in the rotor. A glance at the 
A.C. wave, say, of a grid controlled six-phase 
rectifier, suffices for the realisation that a turbo- 
alternator predominantly working on such a load 
will speedily suffer a burn-out of the rotor, all the 
more so as the high frequency of the harmonics 
causes a pronounced skin effect within the damping 
circuits, and this increases very considerably their 
A.C. resistance and temperature rise. 

To obtain practical figures for the necessary 
limitation of rectifier load, the current harmonics 





in per cent. of six-phase and twelve-phase rectifiers, 





with 20 deg. anode overlapping, but without firing 
delay due to grid control, were taken to be as 
follows :— 
TABLE | 
Orderofharmonic. Six-phase rectifier. ee rectifier, 
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Both the fifth and the seventh harmonics for the 
six-phase rectifier create in the rotor an equi- 
valent sixth harmonic, i.e., in a bipolar alternator 
a bipolar sinusoidally distributed current wave 
rotating with six times normal frequency, the one 
forward, the other backward. The two waves 
coincide in two opposite parts of the rotor cir- 
cumference, where the heat produced is proportional 
to the square of their sum, i.e., 30-4 per cent. of 
normal at six times normal frequency, as against a 
permissible figure of only 5-8 per cent. of double 
frequency current. There are, in addition, the 
eleventh and thirteenth harmonics similarly pro- 
ducing a pair of twelfth harmonics in the rotor, 
&c. Assuming the overlapping to occur in the 
same parts of the rotor circumference, and intro- 
ducing the above-mentioned increase of the A.C. 
resistance for the damping bars—slot wedges— 
the following practical results were obtained for 
various types of alternators :— 

TABLE II 
Per cent. of normal three-phase current. 
Permissible single - 


phase current ... 10 15 20 25 30 35 40 
Equivalent rectifier 
current : 
Six-phase ... 13-5 20 27 33 40 46 53 
Twelve-phase ... 33 50 67 83 >100 >100 >100 


These figures rested on the pessimistic assump- 
tion of overlapping, and the magnetising component 
was not deducted from the harmonics. On the 
other hand, no allowance was made for increase of 
harmonics due to grid control. 

The author’s conclusions have, however, been 
criticised as being based on rotors with laminated 
teeth and not applicable to the more generally 
employed solid rotor type. This type, it was con- 
tended, is much more favourable, because the solid 
iron in a very thin surface film carries a great part 
of the damping current, and, becoming mag- 
netically saturated along the rotor circumference 
and around all its slots, forms a very long and 
saturated path of high reluctance. This criticism 
suggests that a solid rotor has for the same single- 
phase load capacity a higher rectifier load capacity. 
Is it justified ? 

In view of the growing importance of rectifier 
load, a reconsideration, with special reference to 
the solid rotor design of turbo-alternator, is desir- 
able. At the same time an extension is needed to 
grid-controlled rectifiers, including those of the 
twenty-four-phase type, to cover the whole ground 
of present-day practice. The following questions 
require to be answered :— 


(1) What magnitude of A.C. harmonics is 
to be reckoned with when operating With and 
without grid control ? 

(2) To what extent are these currents reflected 
in the rotor damping system, especially with 
solid rotors ? 

(3) Is the increase of A.C. resistance with 
increasing frequency a different function for 
the surface film of solid rotors from that for non- 
magnetic conductors embedded in slots of solid 
or laminated rotors ? 

(4) Taking the answers to these questions into 
account, what are the practical limits of rectifier 
load for modern turbo-alternators and other 
alternators of restricted single-phase load 
capacity ? 

(1) We shall treat as limiting cases six-phase, 
twelve-phase, and twenty-four-phase rectifiers 
without and with 25 deg. delay of firing, due to 
grid control. The following values of current 
harmonics on the primary side of the rectifier 
transformer, kindly supplied to the author by one 
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of the leading British manufacturers, are now 
assumed to apply :— 





will be correspondingly smaller, and most of its 
lines will be forced across the upper part of the 
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(2) As mentioned in the writer’s former investi- 
gation, the harmonics are not completely mirrored 
in the rotor, but reduced through a magnetising 
component I,,. We have before us a kind of 
transformer, with the stator winding as primary, 
the damping grid as the secondary circuit. The 
normal transformer diagram, Fig. 1, applies. The 
difference between I, and I, is the greater, the 
greater the secondary impedance, and therefore 
the greater the damping flux ¢, and I,, required 
to produce I, ; also the greater the phase angle ¢. 
Account of I,, sufficiently accurate for practical 
purposes may be taken as follows :— 

We estimate the resistance and reactance drop 
of the damping system when carrying the full 
load stator ampere-turns at normal frequency at 
about 3 and 1-5 per cent. respectively for average 
machines, so that the corresponding ¢4 is V3?-++1-5? 
=3-4 per cent. of the normal flux ¢. As the 
reactance drop is proportional to the frequency f, 
and the resistance drop constant, the following 
table is obtained :— 

TaBLeE IV 
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The last line is based on a short-circuit ratio of 
0-5, t.e., on the assumption that about 50 per 
cent. of the normal stator ampere turns equal 
the exciting ampere turns for ¢; also that 90 per 
cent. of these exciting ampere turns are needed 
for the air gap. As for the frequencies in ques- 
tion, the reactance drop is greatly in excess of the 
resistance drop, one may simply subtract I,, in 
accordance with these percentage figures from the 
current harmonics in the stator to obtain with 
sufficient accuracy the equivalent current values 
I, in the rotor. 

This estimate of I, rests on the tacit assumption, 
however, that the ¢q characteristic is the same as 
that of ¢. But what about the concentration of 
¢a in the outer film of the solid rotor iron with the 
resulting large increase of path reluctance ? The 
answer is that it has practically no influence on 
the magnitude of the I, currents reflected in the 
rotor. A picture of the flux and current distribu- 
tion will show this. In Fig. 2 P indicates the 
primary ampere turns in the stator ; S, consisting 
of S,, S,, S; in various depths of the iron, the 
secondary ampere turns. Slots may be absent. 
Since lines of force are due to the sum of the ampere 
turns with which they are linked, and as the P 
conductors are the vortex centre of ¢4, the 
rotor surface lines are due to the total P 
ampere turns, less those used up in the stator and 
on the way radially through the gap. The mag- 
netic P D along the circumferential path must be 
in balance with the M.M.F. of the rotor currents 
beneath. Again, the inmost line in Fig. 2, 
passing with infinitely low density along the 
inner rim of the hypothetical shell of penetration, 
is due to the difference between the P and S 
ampere turns, t.e., to those same ampere turns 
required to drive ¢, radially through the gap and 
the negligible reluctance of the stator and rotor 
iron. Only these, therefore, form the component 
by which S is smaller than P. The reluctance of 
the ¢q path within the rotor affects the depths of 








slots, thus creating in the conductors the skin 
effect which Field’s formule allow us to calculate. 
This picture of rather complicated phenomena 
is necessarily incomplete, especially the phase 
angle between the induced E.M.F.s and currents 
has not been dealt with. It suffices, however, to 
show that our L,, correction is sufficiently accurate 
for our purpose. The influence of the correction 
on our final result is small in any case, so that the 
accuracy of our estimate of the resistance and 
reactance drop matters little. 

(3) The damping system consists of non-magnetic 
conductors and of the iron surface in parallel. Is 
their relative resistance the same for all harmonics, 
independent of their frequency ? Field’s equations 
show that for deep solid slot conductors, such as 
the slot wedges, the ratio A.C. resistance/D.C. 
resistance is with sufficient accuracy proportional 
to Vf. Again, according to Rosenberg’s formula 
for the depth of penetration of induced currents 
into solid iron and for the loss produced,* the 
latter is also proportional to Vf. A modification 
of this formula, more applicable to our present 
case of rather low A.T./cm., confirms the same 
relationship. Hence, the two parallel current 
paths, that through the wedges and that through 
the iron surface, have similar properties, and if a 
rotor has a certain carrying capacity for the 
double-frequency currents induced by a single- 
phase load, it possesses a definite carrying capacity 
for a specified kind of rectifier load, whether the 
rotor be laminated, thus carrying damping currents 
almost exclusively in the slot wedges, or solid, 
with damping currents both in the wedges and 
the iron surface. Our former method of obtaining 
a practical answer to our question thus remains 
applicable to solid rotors as well as to rotors with 
laminated teeth. 

(4) Having thus cleared the ground, we can at 
once develop a table of the permissible rectifier 
loads by forming the squares of the harmonics 
from Table III, multiplying them by the root of 
the order of the harmonic, and comparing the sum 
of these loss figures with the square of the per- 
centage of rotor current for the permissible single- 
phase load, multiplied by the root of its order of 
frequency, i.e., by V2. In each case the correction 
for the magnetising current, as explained, is to be 


because the first of the four harmonics in the case 
of the six-phase rectifier amounts alone to more than 
90 per cent. of the total effect, whilst for the twelve- 
phase and twenty-four-phase rectifier the question 
practically does not arise at all. 

It should be pointed out that the danger to the 
alterriator due to rectifier load is iessened if there 
are other loads, especially synchronous motors, 
connected to the system, which are capable of 
taking a part of the higher harmonic current. The 
danger may be more pronounced at periods 
of reduced general load, despite the lower general 
level of rotor temperature which may then prevail. 

There is one other matter to which attention 
should be drawn in this connection, 7.e., the possi- 
bility of overheating of the damping winding due 
to resonance of the system at one of the harmonic 
frequencies, especially at times when the general 
load. on the system is small. It was a case of this 
nature which led to the breakdown referred to at 
the beginning of this article. In this special case 











of resonance the danger point for the turbo- 
alternators may occur at rectifier loads much below 
the safe limits given in Table V, and a factor is 
the amount of other load, i.e., damping on the 
system. For turbo-alternators of 10 per cent. per- 
missible single-phase current, the following table, 
calculated as above, shows the amount of permis- 
sible higher frequency current for the case where 
only one harmonic is present in appreciable 
magnitude :— 
TaBLe VI 
Permissible harmonic cur- 


rent in per cent. of normal 
three-phase current. 


Order of harmonic. 


5 4-5 
7 4-5 
ll 3-9 
13 3-9 
17 3-7 
19 3-7 
23 3-6 
25 3-6 


The values of harmonic voltage at the power 
station which correspond to these permissible values 
of harmonic current may be readily calculated from 
the reactance of the alternator (and transformer, 
if any), taking the reactance of these as propor- 
tional to the order of the harmonic. The values 
obtained are such that the problem of measuring 
the harmonic voltage presents no practical diffi- 





applied. The following result is obtained :— 


culty. The instruments to be used in conjunction 























TABLE V 
— 
Standard 
turbo- Other alternators. 
alternators. 

Per cent. of normal three-phase current. 
Permissible single-phase current 10 15 20 25 30 35 | 40 

Equivalent rectifier current : | 
Six-phase, no delay wae. went ee 14 21 28 35 42 49 56 
Six-phase, 25 deg. delay ela 11-5 17°5 23 29 35 40 46 
Twelve-phase, no delay... ... ... 43 64 85 >100 >100 >100 >100 
Twelve-phase, 25 deg. delay... ... 25 38 50 63 75 88 | 100 
Twenty-four-phase, no delay... >100 >100 >100 >100 >100 >100 | >100 
Twenty-four-phase, 25 deg. delay... 67 100 >100 >100 >100 >100 | >100 

t 














These results are similar to those formerly arrived 
at. It is seen that the reduction of permissible 
rectifier load when there is 25 deg. delay of anode 
ing is very considerable and the correction for 
the effect of the harmonic magnetising current, 
which formerly was ignored, is very small. 

In working out the total loss figure, we have 
again applied the pessimistic assumption that all 
harmonic currents coincide at certain points of the 


penetration, but hardly the magnitude of the total | rotor circumference, and that the highest local 


I, currents. 
current and flux densities increase from the inside 


Within the rotor current belt both | temperature, not the average temperature of the 


rotor, is the limiting consideration. In the author’s 


to the surface, every tube of force being produced | experience, phenomena of the nature under con- 
by ampere turns equal to those of the currents | sideration do indeed cause very unequal heating 


beneath. 
conductors of large section and good conductivity, 


If slots are cut into the surface, with| around the rotor circumference, and ultimately 


lead to a local breakdown at one of the hottest 
points. Even if the harmonics do not exactly 





the rotor currents of practically fixed magnitude 
will predominantly flow in these conductors, ¢ 





coincide, the error in our calculation is very small, 





with circuits tuned to the various harmonics must 
be free from frequency error. Those of the thermal 
or rectifier type are particularly suitable. They 
can also be developed for recording, which makes 
it possible to keep the danger of accidental reson- 
ance under constant observation. For more 
accurate investigations the harmonic analyser® is 
available, which makes it possible, through a 
current transformer, to obtain directly the current 
harmonics, or, with a high degree of accuracy, any 
voltage harmonic required. 
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An Improved “Sunshine” Auto- 


Header Combine Harvester 


On Wednesday, September 10th, we were invited 
by the Ministry of Agriculture and Fisheries to 
attend the trials at King’s Somborne, near Stock- 
bridge, Hants, of an improved auto-header combine 
harvester, manufactured by the H. V. McKay 
Massey-Harris Proprietary, Ltd., of Sunshine, Mel- 
bourne, Australia. Two machines were demonstrated, 
first, the latest design of auto-header of the K.T. 
pattern which is made in two sizes with 12ft. and 14ft. 
wide cuts, the 12ft. cut machine being shown in 
operation ; while, secondly, a 6ft. cut H.S.T. type 
power take-off machine drawn by a Fordson tractor 
was exhibited in operation. 

Views of these two machines taken under actual 
operation in the field are reproduced herewith. 

The larger machine is of the K.T. type, and it 
carries a large rotary screen for screening the grain 





machine. From the rear spiral the cut heads and 
straw are quickly elevated to the threshing drum by 
the front elevator. The greatest distance the straw 
has to be elevated is 26in. in the case of a short crop, 
while with tall crops the distance is only llin. A 
feed roller delivers the cut crop to the threshing drum. 

The drum is of the English beater-bar type, and it 
has pressed steel ends with ten beater bars. The 
concave has five rasp type threshing bars and three 
angle check bars, and an adjusting lever to meet the 
demands of varying crops is provided. Slightly 
above and behind the centre of the threshing drum, a 
four-bladed type of baffle reel is fixed, which directs 
the straw coming from the drum on to the shakers, 
so that the full length of the surface is efficiently 
utilised. Another feature of the new machine is the 
provision of two sets of straw walkers, situated one 
behind the other instead of the one set originally fitted. 
There are four walkers in each set, and the total 
separating area is 8ft. by 3ft., or 24 square feet. The 
front walkers have a length of 60in., and at their rear 
ends they have a pitching or tossing action of 6in. 





structed, and has a three-point suspension, the weight 
of the engine and driving mechanism being taken 
close to the main driving wheel. The rear wheel, 
which is generally equipped with a pneumatic tyre, 
is utilised for steering the machine. The drive from 
the main drive land wheel is taken from an internal 
gear on the inside of the wheel rim, and large-size 
gears and roller chains are employed with some vee 
belts for the lesser drives. There are three speeds with 
a reverse for each speed at 3, 24, and 1} miles per hour 
respectively. The speed of the threshing drum varies 
with the engine speed, and not with the forward 
speed ratio. 

It will be noted that the whole of the mechanism 
is arranged behind and within the track of the cutter 
platform, and the design is such that the machine can 
be driven straight into a full field of corn, there being 
no need to cut a way in with'a mower or binder. 
Alongside the bagging platform is a rail which is used 
as a rest for the filled bags of grain. It accom- 
modates four bags, and it can be lowered by a 
lever, which action tips the four bags on to the field. 


























1hP tro tee 


12-Foortr AuTO-HEADER: CUTTERBAR AND COMB RAISED AND IN OPERATION 











12-FooT AUTO-HEADER: SACKS ON SACKING PLATFORM 


and a tipping platform from which the filled bags 
can be dropped in fours into the field while the 
machine is in motion. From the engravings we repro- 
duce, it will be seen that at the front of the machine 
there is a long-toothed comb, above which runs the 
front spiral, which is notched throughout its entire 
length, giving it a positive gathering action. The 
front spiral directs the corn to the cutting knife, 
which in its design follows usual binder practice. A 
second spiral, just behind the front one and running 
out of mesh with it but at a higher speed, picks up 
the cut heads from the front spiral and starts them 
on their way to the threshing drum. The height of 
the comb is varied by means of a gear-box running in 
oil, and it can be effortlessly raised by power from a 
height of 4in. above the ground to a height of 30in., 
or lowered, and by means of a hand lever locked in 
the correct position to deal with the crop. The comb 
always remains level, and it can be lifted or lowered to 
deal effectively with a short or tall crop. The action 
of the gathering spiral combs the straw and cuts it 
much nearer the head than the height of the comb 
indicates. By this means there is much less straw 
to be handled, with a corresponding increase in the 
acreage per day and saving in the draught of the 














The second set of straw walkers are 60in. in length. 
The walkers are covered by a one-piece louvre. 
The air blast required for separating the grain from 
the threshed crop is furnished by two six-bladed fans, 
each having a width of 4in., which are arranged one 
at either end of the threshing drum. The blast is 
controlled by varying the size of the air inlet. The 
riddle box is swung on special springs and hangers 
under the straw walker case, and it is oscillated side- 
ways. In the new design of machine, the size of the 
box has been increased, and there are three steps to 
the riddle. Any of the threshed crop which works up 
to the end of the riddle is taken in charge by an 


levator and returned to the drum for re-threshing. 


For storm-beaten crops special crop lifters, either of 
the ‘“‘ Shipard,” “‘ Canadian,” or ‘‘ Sunslope ” patterns, 
can be attached to the comb, and will deal effectively 
with such weather-damaged crops. 

The engine which provides the power for propelling 
the machine, cutting the corn, elevating it to the 
threshing drum, and threshing it, has a designed 
output of 36 H.P., and it can be worked with petrol 
or paraffin fuel, the consumption being about half 
a gallon per acre. 

The main frame of the machine is strongly con- 








6-FoOoT HEADER OPERATED BY TRACTOR 


For working, only two men are needed, one on the 
driver’s seat and the other on the bagging platform. 
From the driver’s seat it is possible to regulate the 
machine and to steer it, making changes of speed and 
adjustments of the cutter platform height to suit the 
crop which is being handled. 

In the first trial which was made the crop cut was 
about 2ft. in height, and it was very weather beaten 
and dirty, green stuff being mixed with the corn and 
twined about the lower part of the stems to a height 
of about 10in. Although only a very small part of 
the crop was laid, many of the plants were bent over 
at a place about 6in. below the ear. Under such con- 
ditions the machine could not be used as a real header 
without missing some of the bent-over heads of corn. 
The cutting platform was therefore set at a height of 
about a few inches below the ear of the upstanding 
plants, and straw was left standing at a height of 
about 14in. Canadian type crop lifters were attached 
to the fingers of the cutter comb. Working in this 
way, the machine produced a good sample of grain, 
and the top gear speed was maintained over most of 
the field, the lower ratio only being needed when 
the machine was ascending the sloping end of the field. 

Later, the cutter comb was set lower. Under such 
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a condition, the machine had to be run in the lower 
gears in order to deal with the long straw passing to 
the threshing drum. With such a setting the sample 
of grain produced was not so good, as it was inter- 
mixed with much chopped-up greenstuff from the 
weeds. The straw was ejected in a swathe behind 
the machine and could be collected by a haysweep. 


The straw, however, was so bruised that it was] 


unsuited for some uses, but was perhaps no worse 
than straw from other sorts of combine machines. 

In the. trials which we saw the machine was 
demonstrated on a barley crop which was extremely 


short and was badly tangled, many heads being half} j 


broken and hanging down, The machine, thanks to 
the long-tooth comb, and gathering spiral, picked prac- 
tically all the heads, only leaving on the ground those 
heads which were actually broken off and lying on the 
ground, Towards the centre of the field the crop 
was taller and more regular in growth, and the per- 
formance of the machine was excellent. The sample 
of grain was clean and ready for the market. 

ome idea of the large output of the ‘‘ Sunshine ” 
auto-header is given by the performance of a 14ft. 
cut machine at Horsham, Victoria, Australia, on 
January 6th, 1938. The machine entered the field 
at 4.45 a.m. and worked all day until 8.45 p.m. On 
that occasion no less than 3300 bushels of grain were 
harvested from 76 acres. That one-day record is one 
of the highest obtained in Australia, and perhaps the 
whole world. 

Another machine which was also demonstrated on 
Wednesday, September 10th, was the 6ft. H.S.T. 
type cut auto-header combine harvester, with a power 
take-off, enabling it to be worked with a standard 
British Fordson tractor. The machine, which we 
illustrate herewith, is in principle similar to the 
12ft. model we have already described, with the 
exception that there is no engine for the propulsion 
of the machine, and the power for cutting and thresh- 
ing is taken from the Fordson tractor. This particular 
model was shown to be very handy in the field, and it 
should be very suitable for smaller fields, especially as 
its cost-is only about half that of the auto-header. 








Pressure Gauge with Bakelite Case 





In the new design of pressure gauge illustrated 
herewith, manufactured by Hopkinsons, Ltd., of 
Huddersfield, the casing, instead of the usual brass, 
is made of strong, black bakelite. Special attention 
has also been paid to the marking of the dial, and a 
style of numeral has been evolved which, it is claimed, 
can easily be read from a distance without the neces- 
sity for large figures. The gauge, it is pointed out, 
can readily be adapted for panel mounting, an 
important characteristic in view of the present 

















PRESSURE GAUGE WITH BAKELITE CASE 


tendency towards grouping instruments and gauges 
on central control panels and cubicles. To adapt it 
for this purpose, the standard gauge merely requires 
to be fitted with four bolt distance pieces and a flange 
ring. The tube and mechanism are self-contained 
and attached to a pedestal block, which has no con- 
nection with the gauge back. The tube is made of 
solid-drawn phosphor bronze, while the materials 
for the internal mechanism have been carefully 
selected to withstand wear and corrosion. 








Cuit—E May Sex irs Metats to U.S.—The Metal 
Reserves Corporation of the United States Government 
has offered to buy all Chile’s production of copper, cobalt, 
manganese, molybdenum, lead, and mercury (including 
part of the supplies now being shipped to Japan) for 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Steel in the United States 


Production of iron and steel in the United States 
continues at a high rate, but great attention is being paid 
to increasing the capacity of the pig iron and steel plant. 
The production of pig iron has been pressed to capacity 
in all districts, and the Government’s programme for 
increasing it provides for a total of ten new blast-furnaces. 
In addition, it is intended to move three of the Carnegie- 
Illinois furnaces at Pittsburgh which are not at present 
being used to a subsidiary of the company in Utah. When 
in operation, these furnaces will provide pig iron for the 
increased steel plant on the Pacific coast. A furnace of 
700 tons daily capacity at Buffalo is to be entirely rebuilt, 
and when this work is complete it will have a capacity of 
1000 tens daily. When this furnace ceases production, it 
will have made a record by producing 2,000,000 tons of 
pig iron on one lining. The current production of pig iron, 
however, is scarcely sufficient to meet the growing ni 
of the steel works. All steel orders in the United States 
are now subject to priorities. The Committee of Com- 
mercial Research of the American Iron and Steel Insti- 
tutes has published an estimate of the nation’s steel 
requirements in 1941, which total 79,700,000 tons of 
ingots. The country’s estimated annual capacity is given 
as 86,148,700 tons of ingots. It is calculated that ship- 
building in 1941 will absorb 2,800,000 tons of steel, and 
that exports will be about 8,500,000 tons. Ordinary 
civilian requirements are restricted under the priority 
scheme, and are held up for indefinite delivery. Ware- 
houses have suffered somewhat severely, and their stocks 
have become so depleted that the authorities have issued 
them priorities for replacement purchases. The delivery 
of alloy steel except for the rearmament programme is 
prohibited. 


The Pig Iron Market 


Conditions in the pig iron market are fairly com- 
fortable and supplies are moving freely to the consuming 
industries. The supply position of high-phosphoric pig 
iron is easy and since the light castings manufacturers are 
only working short time for the most part there is plenty of 
this class of pig iron available for other consumers. 
Wherever possible, high-phosphoric iron is used as a sub- 
stitute for other grades and the majority of consumers 
have been able to build up useful stocks during the summer. 
The production of high-phosphoric pig iron by the Midland 
foundries is on a big scale and substantial stocks, it is 
understood, are held at the blast-furnaces. Pig iron from 
the Midlands is supplied to North-East Coast users, since 
the blast-furnaces in that part of the country are concen- 
trating principally on the production of basic pig iron. 
Scottish consumers also are taking considerable quantities 
of Midland iron. There has been no change in the official 
prices and Midland iron is quoted in Scotland at 126s. 9d. 
f.o.t. Falkirk and 129s. 9d. f.0.t. Glasgow, less 5s. rebate. 
For a long time the production of Cleveland foundry iron 
has been practically suspended and consumers in that 
district have become accustomed to the use of pig iron 
from the Midlands. The hematite position is stringent and 
supplies are carefully safeguarded by the Control. Only 
where use of this iron is essential are licences issued, and 
consumers are pressed wherever possible to use substitutes. 
The whole of the East Coast production of hematite is 
quickly taken up and considerably larger quantities than 
are available could be disposed of. The use of refined iron 
instead of hematite has created some tightness in the 
position of the former and there is an active demand from 
all parts of the country. A good market for malleable 
iron exists and the producers of ferro-manganese are 
experiencing a strong demand. 


The Midlands and South Wales 


All the Midland steel works are well off for orders 
and can look forward to a period of great activity. The 
demand appears to be slowly changing its character and, 
whereas in the earlier stages of the war there was an over- 
whelming request for joists and structural steel of all 
sizes, the reaction which set in a month or two ago in the 
call for heavy joists and sections is still apparent. The 
constructional engineering firms are not more than 
moderately well employed and their requirements seem 
to be largely for the lighter sizes of structural steel. The 
production of this latter class of material is at a very high 
rate and the output seems to be passing into consumption 
immediately. Fortunately, the re-rolling works are well 
supplied with raw materials and most of them have built 
up stocks of semis during recent months, so that the 
restriction on the import of semis from America has not 
been reflected in a lower production. The call for refined 
and special steels is maintained and works producing this 
class of material are operating under considerable pressure. 
The plate makers are uniformly busy and large tonnages 
are passing to the shipyards. The tank makers are also 
actively employed and wagon builders absorb considerable 
quantities of plates. The sheet trade has recently expe- 
rienced a fall in the demand and new business has not come 
forward in anything like the tonnages experienced in the 
earlier part of the year. A feature of the position is that 
consumers are obtaining much more favourable deliveries 
than even a few weeks ago. An extensive business is 
being transacted in bars of all dimensions, but recently the 
demand appears to have been chiefly for the smaller sizes. 
The call for ferro-concrete bars is particularly noticeable 
and looks like being maintained for a time. In South 
Wales active conditions have followed a rather quiet 
spell. The industry, however, is operating below capacity 
and this reacts upon the demand for sheet and tinplate 
bars. Much business could be done in tinplates with 
overseas markets, but this is against the Government’s 
policy. 

* Scotland and the North 

In a few sections of the Scottish iron and steel 





American rearmament purposes. 





Markets, Notes and News 


Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


steel works are fully occupied with Government orders 
and, as a result of the slackening in new business, are able 
to give quicker delivery than has beer the case for some 
time. It is suggested that the recession in the demand is 
largely due to the drastic manner in which the distribution 
of steel is curtailed for all non-essential purposes. There 
is a continued heavy demand for plates of all descriptions. 
The greater proportion of the production passes almost 
immediately to the shipyards, but at the same time tank 
makers, wagon builders and locomotive builders are busy. 
The works also have important orders in hand for shell 
bars. The demand for alloy steels, which expanded 
rapidly earlier in the year, is maintained and good supplies 
are passing to the armament and munition makers. Some 
of the works report quieter business in rounds, flats and 
squares, but the demand for ferro-concrete bars appears 
to be increasing. All the marine engineering establish- 
ments are actively employed and are absorbing large 
tonnages of bars and forgings. Re-rolling works are 
busy and, having good supplies of raw materials and stocks 
of semis, are in a position to deliver in reasonable time. 
The demand for light sections of small bars is strong and 
good quantities are passing into consumption. In the 
Lancashire district there has been a revival in the demand 
for bars and there has been a sharp call for the larger 
sizes. In this department the position is rather stringent, 
but business in the smaller sizes under 3in. has lately 
shown signs of falling off. The pressure to obtain supplies 
of plates is continuing, but it is understood that tank 
makers and wagon builders are accumulating some reserves 
since they anticipate that busy conditions will persist 
throughout the winter months. The wire drawers hold 
large orders and are kept busy, and there is a steady 
demand for wire rods. Special steels are in request and a 
considerable business has passed lately in nickel and other 
alloy steels. 


Copper and Tin 


In Great Britain the demand for copper is on a 
huge scale, The metal is principally moving to the war 
industries and it is a satisfactory feature of the position 
that none of the firms engaged upon essential work has 
had to go short. Copper required for civilian needs is not 
so easily come by, as the Control carefully watches the 
distribution and probably there is no great surplus avail- 
able when the demands of the war industries have been 
fully met. Recently there has been a fair amount of 
inquiry for copper sheets for India, but for the time 
being the Control appears to be reluctant to issue licences 
and in many cases firms have been requested to postpone 
their application for a little time. In the United States 
the fixed prices of 12c.-for domestic and llc. for export 
are maintained, although there does not seem to be any 
copper available for general overseas trade, so heavy is the 
demand for the rearmament programme. As in this 
country, however, the industries engaged in this pro- 
gramme are receiving all the metal they require. The 
process of cutting down supplies of copper for ordinary 
commercial puroses continues in the United States, and 
by this means more and more industrial plant is obliged to 
undertake rearmament work. It is understood that the 
whole of the Chilian output is available for the United 
States as well as a proportion of the production of other 
South American countries and that the shipping position 
is improving. It is assumed in this country that some of 
the copper imported into the United States is manu- 
factured in bond for the Allies.... The tin market 
has presented few features of interest for the past week or 
two. Turnover is moderate and prices have been steady 
at about £260. The Government has not yet resumed 
issuing export licences. Rumours have been current that 
tin for Russia is going direct to that country from the 
East, and it is suggested that this has caused the Eastern 
tin prices to become firmer. American consumers are 
understood to be well supplied with tin, although there 
has been a moderate business transacted of late at the 
official American price of 52c. per pound. 


Lead and Spelter 


The lead position in Great Britain continues 
satisfactory and although there is an exceedingly strong 
demand for war p ses, the supply position is sufficiently 
good to enable thé whole of the demand to be met and to 
provide a certain surplus for commercial requirements. 
In fact, it is suggested that it has not been found necessary 
to draw appreciably upon stocks of lead. The restriction 
of building operations has naturally had the effect of 
making more lead available for other industries than is 
normally the case. Expectations that Russia will require 
large quantities of lead have not, so far as is known, been 
realised, but it is understood that arrangements have been 
made for Empire countries to meet Russian requirements. 
In the United States the position is fairly good, although 
it is believed that only moderate quantities are available 
for non-essential industries. The demand there is con- 
siderable and the Metals Reserve Company has allocated 
30,000 tons of foreign lead imported into the United 
States for distribution during September.... As in the 
case of other non-ferrous metals, the British war industries 
are receiving full supplies of spelter, but the quantities 
which are released for non-essential purposes are severely 
restricted. The spelter position in the United States 
remains tight and, as in Great Britain, the demand for 
spelter for brassmaking appears to be steadily increasing. 
On the other hand, the quantities taken up by the 
American galvanising industry show si of shrinking. 
Some concern is still felt in the United States that the 
position will become tight later on. According to an 
official estimate, the American requirements this year will 
reach something like 1,230,000 tons. It is estimated that 
during this year 250,000 tons will be imported. The pro- 
duction of the metal in the United States, however, is 
poy tee to show a considerable increase when new plant 





trade a quieter tone has developed. Practically all the 


is brought into operation. 
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Memoranda 
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Rail and Road 


Brazit Buys Locomottves.—The Sorocabana Railway 
Company has ordered ten electric locomotives for freight 
and passenger service from the Westinghouse Electric 
and Manufacturing Company, which expects to make 
delivery in December, 1942. 

A 400-Ton Loap.—The Swedish State Railways have 
recently transported a rolling mill weighing 400 tons 
from the port of Norképing to Finspong. A special car, 
with sixteen pairs of wheels, was used, the sets of rolls, 
weighing 85 tons each, being loaded separately. 


L.M.S. Troop Traivs.—During the first two years of 
the war 14,132 special trains carrying over 4,000,000 
members of H.M. Forces and 104,694 tons of baggage were 
run by the L.M.S. Railway. Nearly 350,000 wagon loads 
of stores, equipment and ammunition have been carried 
in 10,328 special freight trains. This is in addition to the 
very large numbers of H.M. Forces travelling by ordinary 
trains. 

THe Fate or A BripGE.—More than a month ago 
it was reported that Russia’s Air Force had bombed 
the railway bridge across the Danube at Chernavoda and 
that the bridge had been destroyed. Later the destruction 
of the bridge was officially denied in Bucharest, since 
when news is indefinite. The bridge, which carries the 
railway line between Bucharest and the Black Sea port of 
Constanza, was opened in 1895, is about 2435ft. long, and 
cost about £1,400,000 to construct. 


A Nationat Ramway DEPARTMENT FOR BRAzZIL.— 
The Federal Inspectorate of Railways in Brazil has been 
abolished by a Presidential Decree, and a new body, 
known as the Departamento Nacional de Estradas de 
Ferro, or State Railways Department, has been formed 
under the Ministry of Transport and Public Works. The 
decree is effective from September Ist, 1941, and Engineer 
Waldemar Luz has been appointed Director of the new 
department and has resigned his post as general manager 
of the Central Railway. 

MILEAGE FicurEs.—Commenting upon the recent com- 
pletion by a L.N.E.R. streamlined locomotive of a 
mileage of 100,103 in 452 days between general overhauls, 
the Railway Gazette points out that although an admirable 
performance, the figures cannot be regarded as a record. 
Its merit lay chiefly in the fact of its achievement in war- 
time, when normal standards of maintenance and of fuel 
are difficult to obtain. Our contemporary. recalls the 
record of the L.N.W.R. Webb compound locomotive 
‘** Teutonic,” which ran 100,000 miles in her first year of 
service, and that the ‘Charles Dickens,” the famous 
2-4-0 of the ‘‘ Precedent ” class, completed 500,000 miles 
between February 2nd, 1882, and September 17th, 1886, 
and a full million miles in nine years 219 days—that is, 
an average of more than 100,000 miles a year for a decade. 

Taxinc Over Aa Rattway.—The Chilean Government 
has intimated to the Nitrate Railways Company, Ltd., that 
a decree has been signed for the expropriation of the com- 
pany’s undertaking. An indemnity, the amount of which 
has yet to be determined, will be paid, and the whole 
transaction is subject to ratification by the Chilean 
Congress. Formed in 1882, the company operates 387 
miles, including sidings, in the nitrate district of Tarapaca, 
Chile, under various concessions, two of which revert to 
the Government in 1957 and 1974. A third concession 
from San Pablo to Lagunas is held in perpetuity ; that 
from Iquique te La Noria reverted to the Government on 
July 27th, 1936, but the line is operated by the company 
under a rental arrangement. The issued capital is nearly 
3} million pounds. 

LiIcENCES TO ACQUIRE Goops VEHICLES.—Statements 
have been made that the Ministry of War rt in 
issuing licences to acquire new goods vehicles fails to take 
account of the composition of the existing fleet of the 
operator concerned, with the consequence that an operator 
whose fleet consists entirely of vehicles of type “X” 
may receive a licence to acquire a vehicle of type “ Z.” 
As is well known by all applicants for new vehicles, the 
form on which the application is made provides for a first, 
second and third choice. It is assumed that when an 
operator indicates that a certain make of vehicle is his 
first choice, he does so with due regard to the make up of 
his existing fleet. Opportunity is given, however, to 
indicate a second or third choice, because under wartime 
conditions it is not always possible to ensure that a vehicle 
of any given make will be available within a reasonable 
time. The supply of certain classes of vehicles is, in fact, 
extremely limited, and far short of the demand. When the 
application is such as to justify the issue of a licence to 
acquire, the type of vehicle for which the licence is granted 
is decided (1) by the order of choice and (2) by the avail- 
ability of that type of vehicle. It is assumed that where 
the first choice is not available and is not likely to be avail- 
able for a considerable time, the applicant would prefer 
to have a licence to acquire the second or third choice 
vehicle rather than wait an indefinite period. 


Air and Water 


A Dyke DisastEeER.—Recently in connection with a new 
flood-control dyke and highway embankment along the 
Connecticut River at Hartford, Conn., a section over 
1000ft. long slumped and moved about 50ft. out into the 
river. 

REDISTRIBUTING MacHINE TooLs.—Constantly increas- 
ing production schedules at the Wright Aeronautical 
Corporation, coupled with the impossibility of producing 
several hundred new machine tools within the period of a 
few months, has led the maintenance staff of the American 
company to work out a scheme which enables changes in 
the lay-out of the works to be readily carried out. Large- 
scale plans of the shop sections have been made and a 
cardboard templet of every tool is cut to the scale. Any 





rearrangement is worked out first in this way, and in 
making the lay-out for the main factory building of the 
new plant now under construction at Lockland, Ohio, 
which has a floor area of 1,467,320 square feet, all under 
one roof, and in which some 1600 new machine tools are 
involved, this system proved invaluable. 


RivER BED Coau.—According to American advices, 
plans have been approved to make experiments in mining 
coal from the bottom of the Ohio River. The Atlas Coal 
and Dredge Company, which is interested in the scheme, 
proposes to mine the coal from the Pittsburgh seam at 
the bottom of the river with dredgers. Silt and some roof 
coal cover the usable coal, but a seam about 5ft. thick 
may be recovered from the river. The company seeks to 
lease from the State 1336 acres of river bottom extending 
from Moundsville, about 15 miles down the river. In some 
places the coal lies as much as 35ft. below the river bed. 


Piatine Pxuastics.—The increasing use of plastics 
for detail parts in aeroplanes and other war machines 
has opened up a need for processes of coating their surfaces 
with a metal stiffener. Among the metals that can be 
deposited are pure metallic zinc, tin, copper, cadmium, 
and aluminium. The process is applicable to phenol 
formaldehyde mouldings, cast resin products, and lami- 
nated materials. Zinc, sprayed as a powder from a pistol 
gun, is more homogeneous and adherent than that of other 
metals. Bakelite is first sand-blasted and the sprayed 
zine enters the plastic to some extent, and, it is claimed, 
strengthens the surface considerably. 

An IcE BREAKER FOR DENMARK.—The State Railway 
Authority of Denmark has secured sanction for the con- 
struction of a new ice breaker to assist in keeping its 
services open in winter between Copenhagen and Odense. 
It will be for the exclusive use of the railways, to keep 
ferry routes open or serve as a means of communication 
in difficult periods. The principal dimensions will be :— 
Length, 62 m. (203ft.); greatest breadth, 16-5 m. 
(53ft. 8in.); draught forward, 5-4 m. (17}ft.); draught 
aft, 5-9 m. (19ft. 4in.); indicated horsepower, 6000 ; 
propulsion by three screws (one forward and two aft), 
each driven independently by triple-expansion engines, 
supplied with steam from four oil-fired boilers. The 
passenger saloon is to accommodate 600 persons. 


Miscellanea 

ASBESTOS FROM INpDIA.—A deposit of chrysotile 
asbestos has been discovered about 135 miles north-west 
of Madras. 

AMERICAN CoBALT PRopucTIoN.—A project, which has 
been in abeyance for some time, for the manufacture of 
cobalt metal and oxide in America, has been revived. A 
certificate of plant expansion, issued by the National 
Defence Advisory Commission, has authorised the African 
Metals Corporation of New York to expend 570,000 dollars 
on the production of cobalt metal and oxides. 


TRANSFER OF ELEcTRICITY FuNcTIons.—By an Order 
in Council, dated September llth, the functions of the 
Minister of War Transport, as successor to the Minister 
of Transport, in relation to electricity, have been trans- 
ferred to the Board of Trade. Communications relating 
to electricity intended for the Board of Trade should be 
addressed to New Oxford House, Bloomsbury Way, 
London, W.C.1. ; 

Sriver SoL_pErRs.—In order to reduce the use of tin, a 
Committee of the U.S. National Academy of Sciences has 
recommended to the office of Production Management that 
silver be used in the partial replacement of tin in the manu- 
facture of solders. A product containing 45 per cent. of 
tin and 55 per cent. of silver that is recommended will, 
it is stated, call for the annual consumption of some 
66 million ounces of silver. 

TEMPERING WITH GLYCERINE.—The U.S. Glycerine 
Producers’ Association has reported that research has 
shown that glycerine is an important quenching ingredient 
for tempering steel and other alloys. The higher the ratio 
of glycerine to water, the milder becomes the quenching. 
Moreover, no dirt or other deposits are formed on the 
metal, and traces of glycerine can be washed off easily. 
Steel of high elasticity and hardness is produced when 
glycerine is the major constituent of the quenching media. 


A MammotnH BEeam.—The Canadian General Electric 
Company, Ltd., has completed a mammoth searchlight 
for harbour defence. Rated at 800,000 beam candle- 
power, the light has an effective range of 35,000ft. At 
12 miles range the beam is bright enough to allow reading 
of a newspaper by its light. The unit has a 5ft. lens and 
a beam spread of only 14 deg. The light has its own power 
supply in a portable oil engine generator. It uses 150 
amperes, direct current at 78 volts. About 8in. of negative 
carbon and 16in. of positive carbon are burned every hour. 


Toot BuitpErRs In AmeErica.—Some idea of the 
way the machine tool industry is expanding in 
America has been disclosed. The U.S.A. Census, 1937, 
gave 291 machine tool works with 47,250 wage earners. 
In August, 1939, 110 members of the National Machine 
Tool Builders’ Association employed 44,547 people; by 
September, 1940, these had increased to 68,904, and by 
the end ‘of 1940 the figures were over 80,000 men. The 
output in 1940 was double that of 1939, and there are 
indications that 1941 will be at least three times the 
1939 figure. 

NorRTHAMPTON PoLyTECHNIC.—As evening classes are 
suspended for the time being, the Northampton Poly- 
technic, St. John Street, London, E.C.1, proposes to hold, 
provided sufficient enrolments permit, special week-end 
courses on Saturdays and Sundays during the 1941-42 
session. These courses will include the following subjects : 
—University degree course in engineering; mechanical 
engineering (National Certificate course); Aeronautical 
engineering (National Certificate course); general elec- 
trical engineering (National Certificate course); radio 





engineering (National Certificate course); electrical 
installations ; ineeri workshop technology and 
practice (National Certificate course and engineering 
production); instrument making; telephony; and 
ophthalmic optics. Arrangements are also being made 
for part-time and full-time day courses in engineering and 
in applied optics. 

VOLUNTEERS FoR Nicut Duty.—A Midlands company, 
unable to secure sufficient labour to maintain regular 
night shifts, recently appealed to “‘ good citizens not 
engaged on direct war work” to take over a machine for 
one night a week. As many as 600 men and women 
responded to the appeal, but many were already engaged 
on work of national importance. However, as a result, 
some twenty were found to fake over certain machines 
on each of the seven nights on piecework terms. 


CHEMICAL OPERATIVES IN ENGINEERING EsTABLISH- 
MENTS.—Following discussions between the National 
Engineering and Allied Trades Employers’ Association 
and the Chemical Workers’ Union, agreements have been 
signed providing for negotiations procedure in the matter 
of union members engaged on chemical processes in engi- 
neering establishments such as the production and manipu- 
lation of chemicals and chemical compounds, electro. 
plating, plastics, accumulators and storage batteries | 
rubber and ebonite processing, cellulose paint and varnish 
compositions, electro-chemical metal refining, explosives, 
&e. 

Wartime Buitpine Butuetin No. 15a.—The Building 
Research Station of the Department of Scientific and 
Industrial Research has issued, as a supplement to War- 
time Building Bulletin No. 15, a new bulletin, 154, con- 
taining modifications to two of the factory designs given 
in No. 15, and two new factory types. One of the new 
types and the modifications to the existing types have been 
devised to help their camouflage treatment. The other 
new type, designed by the Directorate of Constructional 
Design, Ministry of Works and Buildings, is intended to 
save steel. A table is given showing the weights of 
steel used in various factory types. As usual, working 
drawings may be obtained, price 2s. per sheet post free on 
application. 


~ Personal and Business 


Mr. F. S. Barry has joined the board of Porn and 
Dunwoody, Ltd., as assistant managing director. 

Captain L. A. K. Hatcoms has been appointed deputy 
chairman of Kayser, Ellison and Co., Ltd., Sheffield. 

Macromg, Ltd., announces the opening of new branches 
at 111, The Headrow, Leeds, and 15, King Square Avenue, 
Bristol. 

Lorp SEeMPILL has accepted the invitation of the Junior 
Institution of Engineers to become its President for 
1941-42. 

Mr. J. D. Scaire, of John Lund, Ltd., Keighley, has 
been appointed Director of Ball Bearing Supplies, Ministry 
of Supply. 

Mr. A. 8. E. ACKERMAN informs us that his address is 
now 9, Rotherick Road, Hampstead Garden Suburb, 
N.W.11. Telephone, Speedwell 4501. 

Mr. R. S. CurpcuasE has been appointed chairman of 
the Tyne Dock Engineering Company, in succession to the 
late Mr. E. Hyslop Bell, and Mr. W. Robson has been 
elected a director. 

Tue Minister of Aircraft Production has appointed 
Mr. A. Dunbar to be Deputy Controller-General, and 
Mr. F., Forbes to be Vice-Chairman of the Production Com- 
mittee of the Ministry. 

Mr. T. C. Frytayson has been appointed director of 
the Woodall-Duckham Vertical Retort and Oven Con- 
struction Company (1920), Ltd. Mr. Finlayson joined the 
development staff of the Woodall-Duckham Company 
in 1921 and has been deputy technical director since 1932. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make eure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








British Association 

To-day to Sunday, Sept. 26th to 28th.—Royal Institution of Great 
Britain, Albemarle Street, W.1. International Conference 
on Science and World Order. 

Institute of Chemistry 

Saturday, Sept. 27th.—S. Yorxs Section: Metallurgical Club, 
198, West Street, Sheffield. ‘‘ The Training of the Chemist 
for Industry.” 3 p.m. 

Institution of Mechanical Engineers 

Saturday, September 27th—Yorxs Brancu. The University. 
Leeds. ‘‘Combustion, Detonation, and Turbulence in 
Petrol Engines,” W. T. David. 3 p.m. 

Friday, Oct. 24th.—Storey’s Gate, Westminster, S.W.1. Presi- 
dential address, ‘‘The Position of the Locomotive in 
Mechanical Engineering,” W. A. Stanier. 2.30 p.m. 

Iron and Steel Institute 

Wednesday, Oct. 8th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ The Polishing of Cast Iron Micro-specimens and 
the renagerg, 0 mad of Graphite Flakes,” and ‘* The Metallo- 

aphy of Inclusions in Cast Irons and Pig Irons,” H. 
Te. 4.30 p.m. 
Junior Institution of Engineers 

Saturday, Oct. 4th.—39, Victoria Street, 8.W.1. “‘ Epidiascopes 
in General—the J.I.E. Epidiascope in Particular,”’ H. J. N. 
Riddle. 2.30 p.m. 

Newcomen Society 

Wednesday, Oct. 8th.—Chartered Institute of Patent Agents, 
Staple Inn Buildings, W.C.1. ‘‘ The Development of the 
Practice of Evaporation,’’ N. Deerr and A. Brooks; and 
“* Automobiles in 1830,” S. Withington. 2.30 p.m. 
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STRIPPING OVERBURDEN IN AN IRONSTONE MINE 


BUILDERS OF EUROPE’S LARGEST EXCAVATORS 
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BLAW-BNOX 


“Digma’ earth moving equipment -— 


leads in design and performance: 
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Stripping overburden, levelling dumps or where material needs 
to be moved quickly ‘‘Digma’’ Earth Moving Equipment will 
get the job done faster ata minimum cost. The modern design 
and strong construction of this equipment makes it possible to 
move more yardage even under the most difficult working 


conditions. ‘‘Digma’’ Equipment is built for all types of Track 





Laying Tractors. Ask for illustrated catalogues 


SCRAPERS IN 4, 6, 8, 12 CU. YD. CAPACITIES * BULLDOZERS * ANGLEDOZERS (CABLE OR HYDRAULIC) 
RIPPERS AND WINCHES >) be BUILT FOR ALL TYPES OF TRACK LAYING TRACTORS 


BLAW-KENOX LIMITED » 7 CLIFTON HOUSE EUSTON ROAD, NWI 
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LARGE STOCKS or Britise Mapze SPARE PARTS yor 
DEUTZ DIESEL ENGINES 
PORN & DUNWOODY lL tp. 
Dieset EnoGineers & REPARERS 


Ovengpie, Lequet UNION WORKS, BEAR GARDENS, LONDON, S.E.1 War 7107 (3 Linzs) 
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GEORGE H. ALEXANDER MACHINERY LTD. 
COLESHILL STREET. BIRMINGHAM. 4. 








Essential to all who are being called upon to face the 
urgent and vital problems connected with the pro- 
vision and maintenance of the water supply and 


WATER SUPPLY 
PROBLEMS gives all the information required by the engineer 

instituting new methods or installing new plant. 
and developments Important also to the analyst and > ane tg and 


is therefore essential for reference in every depart- 


By W. H. MAXWELL, ment. 357 pp. 25/- net. 
A.M. Inst. C.E., etc. “ Has attained a very high reputation amongst water engineers. 
It contains a large amount of practical information.”’—Journal 


of the Institution of Heating and Ventilating Engineers. 
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Embodying the positive displacement principle, these 
machines are unequalled for this duty, as they deliver 
a pre-determined weight of air without surges or 
pulsations even if slagging conditions temporarily cause 
increased resistance. 

Robustly built, they require the minimum of attention, 
whilst the comparatively low speed and absence of 
internal parts in contact give high efficiency, absolute 
reliability, low maintenance costs and long life. 
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Phone: UPLANDS4871-2 


= SYNCHRONOUS 
| PROCESS TIMERS 


@ EASILY INTERCHANGEABLE GEAR 
WHEELS & UP TO i4 CAMS 
Ask for Leaflets 92 and S.P.N. 


























LONDEX LTD. 


Manufacturers of Relays 


Anerley Works, 207, Anerley Road, 
LONDON, S.E. 20 


SYD 6258-9 


‘FRASER BOILERS 


HIGH PRESSURE STEAM TESTING 
a VALVE MANUFACTURERS. 


SHIPBUILDING COMPANIES 


FRASER & FRASER LTD. 
BROMLEY-BY-BOW, LONDON, E.3 
BOILERMAKERS SINCE 1825 


Phone : Advance 3266/8 
Grams : “ Pressure, Bochurch, London” 
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SECOND-HAND MACHINES IN STOCK 


MANUFACTURING MILLS - - - - Cincinnati 
COLD SAWING MACHINE - 
PLAIN GRINDERS - - - - - - - 
SURFACE GRINDERS - - - - - - 
BENCH SENSITIVE DRILLS- - - - 


COLUMN TYPE SENSITIVE DRILLS 


12", Pratt & Whitney 8”, Archdale 18’. 


Landis 6” x 20”, 20" x 96’. 


2-spindle. 


UPRIGHT DRILLS - - - - - = - 
RADIAL DRILLS- - - - - - = - 
MULTI-SPINDLE DRILLS- - - - - 
COMBINATION TURRET LATHE - 


Corona 20” 
Fosdick 3’ 0’, Swift 3’ 6”, Western 3’ 6”. 
Pratt & Whitney No. 11 (9"x12” head), Natco No. 12 with 12” head. 


Herbert No. 20, single-pulley drive, overhead support, 25” Coventry chuck, square 
turret, rear tool post, taper turning attachment, pump and fittings. 


3-spindle Gang, Rockford 20” and 22”. 


over bed: 28’. 


BROACHING MACHINE- - - - - 
AUTOMATIC MACHINE- - - - - 


J. N. Lapointe No. 3B, 56” stroke, belt drive. 
Bullard 8" 4-station Mult-au-Matic, motor drive through vee belts, 74 H.P. G.E.C. motor 


and starter for 400/440 v., 3-phase, 50 cycles ; pump and fittings. 


GEAR SHAPERS - - - - - - = - 


Fellows Nos. 6 and 61 (cone pulley drive) ; Nos. 7 and 70 (motor drive). 


Porter McLeod 8’, motor drive, 400 v., 3-phase, 50 cycles, one saw blade. 
Norton 6” x 32”, 14”x 72". 
Blanchard No. 10, Snow G.A. 32. 
Denbigh, Jones & Shipman. 

Herbert 2-spindle, Rice single-spindle, Bignan single-spindle, Avey, Wright & Druce 


Churchill 12” x 60". 


Max. swing 


Sunderland 


No. 7 Spur Gear Planer, cone pulley drive, countershaft pump and fittings, change 


gears. 


Capacity : 


Hobber, 12” dia. x 10” face. 


PLANING MACHINE - - - - - - 


19” dia. x9” face—max. pitch 4 D.P. Barber Colman No. 12 Gear 


Redman 5’ 0” x 4’ 0" x12’ 0”, motor drive through overhead countershaft, magnetic clutch, 


two tool boxes on cross rail, two side tool boxes, power elevation through cross 


rail, vertical milling attachment on cross rail, hand racking motion to table ; 124 H.P. - 


motor and starter for 400/440 v., 3-phase, 50 cycles. 


Offered subject to prior sale. 


Prices and particulars on request. 


ALFRED HERBERT LTD. COVENTRY 
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The insulation of noise from mechanical sources—Pumps, Fans, 
Generators, etc.—is effected by Andre methods. For specific 
purposes individual designs are prepared from the basis of 
correct hardness of rubber bonded to two or more metal 
components. 


The disposition of the rubber and the strength of the bond 
between the metal and the rubber is of paramount importance. 
In several components a bond with an adhesion of over 1,000 Ib. 
per sq. in. is regularly produced. 


Frequently engineers require noise insulating devices to with- 
stand the action of oil and other rubber solvents. When these 
conditions arise suitable protection of the rubber can be made 
or synthetic rubber can be used with the highest possible 
oil’ and solvent resistance. 


Engineers are encouraged to avail themselves of the facilities 
offered by our Technical Department, whose experience in the 
solution of noise and vibration problems covers many years 
and is’ enhanced by our associations with , Silentbloc. Limited. 
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COMPANY LTD 


(PROPRIETORS SILENTBLOC LTD.) 





Telephone Elmbridge 6580/1. 
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FOR HIGH PRODUCTION 
SCRIVENER CENTRELESS GRINDERS 


Two sizes: jin. and 4in. dia. for solid work. 


1din. and 6}in. dia.for tubular work. Plunge grinding 
up to 3in. and 8in. wide. Moderately priced machines of 
simple design. Self-contained electric drive. Nitralloy 






Brown & Ward gin. Four-operation Automatic. 


SOLE AGENTS : 


ALFRED HERBERT LTD. COVENTRY 


HERBERT @ 





steel spindles run in bronze bearings, 
automatically lubricated. Wheel truing 
slide, hydraulically operated. Work 
rest of improved design, blade remov- 
able without disturbing major settings. 
Hundreds of these machines are 
at work producing parts to close 
tolerances. 


Catalogue on request. 


Scrivener No. 2 C.A. Centreless Grinder. 


BROWN & WARD HIGH-SPEED AUTOMATICS 


Two sizes: 3in. x 3in. and 1tin. x 4?in. 
Both sizes are motor-driven, supplied either as three- or four-operation machines. 
Spindle speeds up to 4,500 and 3,500 respectively. 
Threading up to in. in brass can be done on the 3in. machine using a Coventry 
Self-opening Diehead. 
Tapping with solid taps only up to in. in brass can also be effected on this machine. 
Turning, forming, knurling, facing and cutting-off from cross slides ; drilling, turning, 
threading or tapping from turret slide. Work separator deflects finished parts to the 
front, while swarf falls at the back. Standard and special tool equipment supplied. 


Write for Catalogue. 





GEC 


ELECTRIC 
FURNACES 














Helping to quicken vital pro- 
duction and to give enduring 
strength and reliability to 


all types of equipment 





AN EXAMPLE FROM THE RANGE 
OF SPECIALISED G.E.C. FURNACES... 
this is a rotary hearth type furnace which 


is used for the clean hardening of engine 


parts. 














Advt. of The General Electric Co., Ltd. Head Office: Magnet House, Kingsway, London, W.C.2. 
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LA MONT 
* BOILERS 


FOR ALL PURPOSES. 


PARTICULARS FROM 
LA MONT STEAM GENERATOR Ltd., 








BELLA VISTA,’ MOUNT RD., LANSDOWN, 
BATH. 








FABRICATING recs 
METAL-SPRAYING recais 


Richmond Welding Co. 
Tele.: 5405 BRADFORD 








COMFORT 


THE 


SUFFERING 


Give to the Duke 
of Gloucester’s 
Red Cross and 
St. John Fund— 
and give a little 
extra. 


Contributions should be 

sent to the Fund at St. 

James’s Palace, London, 
S.W.1. 





Red Cross gratefully acknowledges 
free gift of this space. 























SAVE LOST OUTPUT 
DUE TO 


VITIATED ATMOSPHERE 


With encroaching hours of blackout the 
problem of adequate ventilation increases. 
Yet a close, vitiated atmosphere blunts § 
efficiency, and has a most detrimental 
effect on output. Keep your workers at 
top form by providing them with good, 
fresh, Ozonised air. 


MOLONISER - OZONAIR PORTABLE 
UNITS by electrically generating pure 
Ozone (O;) destroy deleterious organic 
matter in the atmosphere and impart 
positive properties to the air, revitalising 
it and rendering it healthful and invigor- 
ating. Increased output will follow better 
working conditions; therefore ensure 
them for your workers .. . 


MOLONISER- OZONAIR UNITS 


Moloniser-Ozonair Units are the most inexpensive system of safe- 
guarding against the dangers and losses caused by bad air conditions. 


t USERS OF MOLONISER-OZONAIR EQUIPMENT INCLUDE : 


H.M. Office of Works, London Underground Railways, House 
of Commons and leading Factories throughout Great Britain. 


1Y RECENTLY : 


@ Bad conditions in eighty air-raid Shelters attached to a Government 
Factory were rectified by installing one Unit in each Shelter. 


@ Cooking smells from Factory Canteen extending to Offices eliminated 
by installing one Unit in Kitchen. 


@ Complaints from Factory Night Workers of stale air conditions 


—a MOLONISER-OZONAIR Unit remedied by installation of eight Units. 


will be supplied on seven days’ 
free trial without obligation. 


F. GRAUCOB LTD. 


DEPARTMENT E, 6, WOODGRANGE AVENUE, EALING, W.5 - - TELEPHONE : ACORN 0981 
MOLONISER-OZONAIR PLANT FOR’ AIR PURIFICATION AND 


AIR CONDITIONING, HEATING, DUST EXTRACTION AND THE 


PRODUCTION OF PURE OZONE 























* 
Please write 
| for particulars 
and details 
of various 
models 


EL 





Telephone: 20795 





CRACK DETECTOR 


Supplied to The Air Ministry, Admiralty, etc. Talearewe: “ KELVIN.” 


This illustration shows the Type R 
Machine testing a gear wheel with the 
Ring jig, Lever-head and cables in use. 


The robust construction, perfect 
safety of operation, and easy handling 
makes this machine particularly suit- 
able for quantity production work. 
Adaptable for use on - Magnetic 
materials. 


LECTRIC Lp 


available 63 GELL STREET, SHEFFIELD, 3, iENGLAND 


A. & J. MAIN & Co. LID. 


CONSTRUCTIONAL ENGINEERS & FENCING CONTRACTORS. 


London Office : 
VINCENT HOUSE, 
VINCENT SQ., S.W.1!. 


s & Regd 
CLYDESDALE E IRONWORKS, 
POSSILPARK, GLASGOW. 


STEEL FRAMED 


BUILDINGS 
FOR ALL INDUSTRIES. 





Also all types of 
FENCING, RAILINGS 
and GATES. 


























For Particulars of 


- “The Engineer”? Series of Technical Books. 
: Address : CONSTABLE & CO., 10 & 12, ORANGE ST., W.C.2. 
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CONVEYOR ELEVATOR C 


LOWER BRIDGE WORKS (1936) LTD. 
Telephone: Ne. 2779 


ACCRINGTON, LANCASHIRE. Telegrams : “Convaper.” Aeeringion 


SPIRAL CONVEYORS, BUCKET ELEVATORS, ETC. 








|| — Tie 












































| HAVE BEEN FITTED TO OVER 

i 500 DIESEL PLANTS 

. TORSION VIBRATION STRESSES REDUCED BY 70% 

: 

7 OVER 70,000,000 H.P. FITTED TO EVERY 

. CLASS OF DRIVE 

{ 

. THE WELLMAN BIBBY CO. LTD. 
. VICTORIA STATION HOUSE, LONDON, S.W.1 
; Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: VICTORIA 7732 
{ 

22x RRR Sa ee 
4 

_ | DREDGING 

4 

i PLANT 

i UP TO THE LARGEST DIMENSIONS AND CAPABILITIES 

‘ 

; 

b ‘Another of Cleveland’ s engineering achievements 
7 . 12,060 feet in length, with foundations sunk 


to > 110 feet below low water level. The whole 
contract for the bridge, together with 30 miles of 
railway, was carried out by “ Cleveland”... which 
goes to prove that no matter how big and difficult 
the task, it can be accomplished by “ Cleveland” 
skill, experience and equipment. 


-S 
The beginning of 
a great enterprise. 
Sinking the foun- Vé 
dations in the bed 
builders in steel 
“buuaers in stee 


of the river. 
THE CLEVELAND BRIDGE € ENGINEERING CO.LTD. 
DARLINGTON - ENGLAND 





Twin Screw Stern Well Bucket Ladder Hopper Dredger “ Cowpen.” 


Bow and Stern Well Centre and Side Ladder Bucket, Barge-loading and Hopper 

Dredgers, Suction Dredgers, Cutter Dredgers, Trailing Dredgers, Reclamation 

Dredgers, Grab Dredgers, Hydraulic and Mechanical Agitators, Discharge Pipes 

and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle 
and Screw Steamers. 


Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS (aascow) Lio. 


— Shipbuilders and Engineers — 
Telegraphic Address : Dredger, Port Glasgow. 
On Admiralty List and War Office List. 














London Address : 6, Bloomsbury Square, Holborn, London, W.C.I. 


SHOUT 





AAA 


Telephone Darlington2710. Telegrams: Cleveland. Phone Darlington 


Sm A 
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FOR PROMPT § 
DELIVE RY 


We have a separate well 
equipped plant engaged 
solely on the production 
of Rubber Hose and 
Extruded Sections sup- 
ported by our Complete 


Technical Service. 


Ay bad Ha 


“2. : | 
RUBBER C: DUNSTABLE: BEDS. 


SPECIA LISTS in RUBBER Phone: DUNSTABLE 533. Grams:SPANDIT, DUNSTABLE 
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AN EFFICIENT AND 





ECONOMICAL SOLUTION 





TO PRESENT-DAY 





HEATING PROBLEMS x 








These units can 

be operated singly or in groups 

to give local or general heating at 

will. Installation is speedily carried out, 

as no structural alterations are necessary. 
Safety in an emergency can be assured 
by the operation of a main cock. These 
are some of the reasons why “ Portcullis ” 

Overhead Radiant Gas Heaters are being 


installed in a vast number of factories and 


commercial buildings of every description. 


“PORTCULLIS” 





OVERHEAD GAS HEATERS 





FULL DETAILS UPON REQUEST FROM... 


BRATT COLBRAN LTD 
10, MORTIMER ST., LONDON, W.! 


E HH. Jones 


HYDE,.LONDON.NW9Q - 
















| NDUSTRIAL 
SITES &... 
PROPERTIES 


EXCEPTIONAL POSITIONS 
FIRST-CLASS FACILITIES 





























Full particulars from THO® W. WARD LIMITED ‘ 
- - SHEFFIELD 


Grams : “ Forward, Sheffield ” 


Albion Works 




















APEDALE, Staffs. 

BAGILLT, Nr. Chester 
CARNFORTH, Lancs. 
DUNNINGLEY, Nr. Wakefield 
ECCLESFIELD, Nr. Sheffield 
LOW MOOR, Bradford 
LIVERPOOL 
MILFORD HAVEN, S. Wales 
NEWARK 
NEWBURN, Tyneside 
PENISTONE 
RAINHAM 
SHEFFIELD 
TEMPLEBROUGH, Sheffield 
WALSALL 
WREXHAM, N. Wales 


Phone : 26311 (15 lines) 


LONDON CITY OFFICE 





90, FENCHURCH STREET, E.C.2 















For Sale 
. or Lease 
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INTERCHANGEABILITY 


IS THE CONSTANT AIM OF THE MANUFACTURER OF TO-DAY 
and for your accurate Tool and Thread Gauges 
a_-LIMINATE ERRORS... 
THE HOLBROOK PRECISION LATHE WILL HELP YOU TO DO THIS 





BY REDUCING THE 
THOUS 
INTO TENTHS 





HOLBROOK 


STRATFORD 


LONDON 


ENGLAND 











BRITAIN DELIVERS THE GOODS 
at Atome and Abroad — 


ok 





Socom gt cnt i 
a el 


AND B.B.A. PRODUCTS PLAY THEIR MODEST BUT UBIQUITOUS PART 


Everywhere, from collieries where the raw material of light, 
heat and power is mined, to hygienic modern food factories 
where the raw material of human energy is prepared— 
B.B.A. Conveyor Belts are “delivering the goods.” 


There are no better belts. 


Everywhere in factories where the goods are made many of 
the wheels of industry are kept turning by B.B.A. Driving 
Belts—from the smallest short centre endless bands to the 
mightiest power drives. 


There are no better belts. 
Everywhere, on loading docks, un quays, and on the 
ships themselves, goods are handled safely by cranes 


THERE IS NO BETTER 
BRITISH BELTING & ASBESTOS LTD., 








a S 
®OpDuc’ 


and winches, many of which have MINTEX brake linings. 
There are no better linings. 


Everywhere on the wheels of transport—from aircraft to 
road vehicles—there are brakes lined with MINTEX for 
safety and reliability. 


There are no better linings. 


Everywhere packings, jointings, protective clothing and a 
wide variety of other products bearing world-famous trade 
marks and made from B.B.A. asbestos yarns and cloths, play 
their part in the making, protection and delivery of British 
and Empire goods. Where quality ensures efficiency, safety 
and reliability, you may expect to find B.B.A. 
products. 





GUARANTEE 
CLECKHEATON, YORKSHIRE. 
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Vertical Enclosed Forced 


Prt Dry Vacuum 


— rf -) Pump Single Stage 









or Two Stage. 


SN 














Vertical Double 
Two Stage Air 
Compressor 
Water Cooled. 
Automatic Lubri- 
cation. All parts 


















































Horizontal Enclosed Frame 


Single Stage Dry Vacuum Pump used in 
accessible from 


tee Cine Ves Sugar House Work and on Rotary Filters, : 





&c., also arranged for Steam Drive. 







WORTHINGTON-SIMPSON PRODUCTS 


Centrifugal Pumps, all types  inciuding 
Self-Priming and Submersible. 


Boiler Feed Pumps 
Oil Pipe Line and Refinery Pumps. 
Feed Water Heaters and Heat Exchangers 
Condensing Plants and all auxiliaries. 
Evaporators for Marine and Land Service 
De-aerators. 
Water Works Pumping Engines. 


Bore Hole Pumps. 


SERGRREREREE 
WORTHINGTON-SIMPSON, LTD.. _ NEWARK- ON- TRENT 
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B.S.A. Drills, Reamers, Pratt Chucks, 
Taps, Dies, Milling Jacobs Drill Chucks, 
Cutters, Quick-acting BurtonHacksawBlades, 
BURTON GRIFFITHS & CO ‘age Vices, and Suds Pumps. Sleeves and Sockets, 
; : Electric Tools, Capstan Dial Gauges, 
SPARKBROOK BIRMINGHAM i bias Dinhinad d 
Branches —LONDON, MANCHESTER, LEEDS, BRISTOL, GLASGOW, BELFAST meeolnte ees. scp’ ee 
se pi i Ga GardnerAbrasiveDiscs. Dies, Illinois Hobs. 


























Have ou heard a? A standard Clyde overhead crane trolley equipped with ball-bearings. 
f& gears of high tensile steel, oil bath ‘lubrication and 
oil-tight gearboxes 
We have now supplied 
181 standard CLYDE 
electric overhead cranes 


to ONE customer. 






Positive proof of the 
Dependability, 
Accessibility, 
Compactness 
and Utility 

of these cranes 


WE ARE SPECIALISTS IN ALL KINDS OF 

LIFTING & HANDLING APPLIANCES FOR 

STEELWORKS, SHIPYARDS, 

HARBOURS, DOCKS and GENERAL 
PURPOSES 


LEVEL LUFFING CRANES 


ELYDE CRANES 


“JARDINE PATENTS’ 
— CLYDE CRANE & ENGINEERING CO., 
STEAM AND ELECTRIC MARINE AUXILIARIES 
WINe DE [SPROPRIBFORS 
CARGO gs, ~ 3s CLYDE CRANE & BOOTH LTO.,3 
WINDLASSES, CAPSTANS, ETC. MOSSEND SCOTLAND 
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THE FINEST 
HOUR 


* Let us therefore brace ourselves 
to our duty, and so bear ourselves 
that if the British Commonwealth 
and Empire lasts a thousand 
years, men will say, this was 
their finest hour.” 











WINSTON CHURCHILL 











It gives us satisfaction to 
know that in this self-same hour, 
our machine tools are, in every 
: appropriate field of industry, 
i giving the timely and reliable 
service which Britain needs. 





URQUHART LINDSAY & ROBERTSON ORCHAR LIMITED [>eOGte er? 


DUNDEE, SCOTLAND. 


Associated with FATRBAIRN LAWSON COMBE BARBOUR LIMITED, LEEDS 


MAKERS OF MACHINE TOOLS FOR ORDNANCE, MARINE, GENERAL ENGINEERING AND RAILWAY WORK 





U.M/9A/41 














. iT) i) 
: WHEEL LATHES 
4 for every type and 


size of wheel 


| HORIZONTAL PLANING MACHINES TYRE & WHEEL 


| Super Speed or Standard Single or Tandem Tables. CENTRE TURNING, BORING 
| & BOSSING LATHES 


HORIZONTAL X VERTICAL : 
PLANING MACHINES pore 


Wall Type or Moving RE-TURNING AND 
Column Type. BURNISHING LATHES 


RAIL, SWITCH x CROSSING LOCOMOTIVE CRANK 
PLANING MACHINES AXLE 


AXLE BODY 
TURNING LATHES 


TUBE 
BORING 
MACHINES 















INGOT SLICING 
MACHINES, etc. 








LOUDON BROTHERS Lt Johnstone, Scotland 


(Scottish Machine Tool Corporation Ltd.) 


LONDON ADDRESS, 531, ABBEY HOUSE, WESTMINSTER, S.W. 1 
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ASSOCIATED BRITISH MACHINE TOOL MAKERS 
17 Grosvenor Gardens LIMIT ED Lendan.$.W 


"HANE DY“ 
“PERFECT 


———— 


= % -_ 
, 
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NTINEL Air Compras, aL 


For Low "AIR" Cost 


TP A Ca IE III ALLE TIO SITTIN SLE IP FEAL WL NOES GILLI PER P A LORALD S 


FASE AORN DI OO NET Ra SOCRATES Rw ALS 




















REPEAT ORDER FROM CLIENT WITH OVER 60 MOTOR DRIVEN AIR COMPRESSORS OF OUR MAKE 
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ALLEY & MacLELLAN. LTD. 
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Sentinel Works =.- + GLASGOW | 
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(): : tells you it's right 


Everyonefrelies on vision in practically everything they 
do. Vision depends on light. 


Lighting must be good if the work is to be of the best 





quality and the output adequate. Benjamin lighting, 
which takes account of the requirements of each machine 
and of all the operatives, will give you the finest seeing 
conditions. There is Benjamin equipment available for 
every industrial lighting purpose. 


Ask your usual electrical supplier about it, or write to 
Benjamin for information how it can help vou. 


EN7ZAMIN LIGHTING 


The Benjamin Electric Ltd., Brantwood Works, Tottenham, London, N.17 


Telegrams : “‘ Benjalect, Southtot, London.” Telephone : TOTtenham 5252 (5 lines) 





; 
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The successful development of our new 
range of motors up to 500 H.P. is an 
engineering achievement of which we are 
justly proud. We now offer you the fruits 
of our unremitting labours, a product 
which reflects an abundance of resourceful 


thought in every feature of its design. 


Birmingham Bristol Dundee Glasgow London 
Manchester Nottingham Peterborough Sheffield 
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month by month — lowering 
production rate and wasting 
man-power. 

But Linatex 95% pure rubber 
is successfully combating their 
evils. In mining, quarrying, 

Our technical staff of quali- 
fied engineers will be pleased 
totell you candidly whether 
Linatex can solve your problem more 
efficiently. Should you desire, they 


will gladly work with you, or train 
your own staff in using Linatex. 


other major industries the value 
of Linatex is. being proved to 
the hilt. 

It is a basic material for indus- 
try — backed by the Linatex 
world-wide organisation. 


Sabdléeurs ta budus 











Just what is LINATEX ? 


It is 95% pure rubber—a basic material for industry, 





differing in countless ways from the ordinary rubber of 
commerce. Here is a summary of Linatex advantages :— 


4 Linatex is 95% pure rubber. § Immune from “‘creep” at 
pressures up to 600 lbs. per 
2 Made entirely without heat or 8q. in. 

— Will not corrode in contact 
3 > Retains permanently the natu- with atmosphere, water, brine 
ral cell structure of living and a wide range of chemicals 

‘ rubber. or fumes. Vermin-proof. 
4 Substantially non-ageing. 10 a tropical heat or 
5 “ Self-sealing.”” 11 Withstands dry temperature 
P ically indestructible f extremes of — 80° C. to 66° C. 
m . . ° . ° . ract 'y indestructible from ey ‘ 
- j 6 brasion. Has proved 500° Weighs less than other solid 

Arch enemies of industry, doing railways, marine engineering, abrasion. Has proved 500% 42 Weare 

their damage—week by week, air conditioning and scores of For ream retimayens 2-4 1% Reske ot et ig tong 


times greater vibration absorp- 
tion than other manufactured 14 Permanently fixed by cement- 
rubbers. ="© ing to itself or other surfaces. 


Linatex is doing 3 vital things for 
Industry in Wartime—saving plant— 
saving man-power — saving money. 








General Refractories Ltd. prove Linatex 
a resists abrasion 12 times longer ! 
One of the toughest jobs in industry ! 
Linatex is a match for even the abra- 
sive power of sand ! Photograph shows 
Linatex rubber on an actual Sandmill 
scraper. Whereas other materials used 
to last only a month, Linatex gives a 
year’s solid wear and needs practically 
no attention. In addition Linatex 
ensures better mixing and milling of 
the material. 

















a f a a i 
i WILKINSON RUBBER LINATEX LTD., !-4, GREAT TOWER ST., LONDON, E.C.3, Tel: Mansion House 4333 « Alsoin CANADA, BRITISH MALAYA, AUSTRALIA, SOUTH AFRICA, U.S.A. ,etc. 
¢ 
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MARINE FORGINGS 


The requirements of the marine engineer for all kinds of high-duty forgings are 
well met by the Steel, Peech & Tozer forge and press — shafts, crankshafts, 
connecting rods, gear-wheel rims, rotors, Diesel cylinder liners, etc. Forgings are 
made up to an ingot weight of 67tons. Full particulars are given in the publication 





THE UNITED 

Nitil ‘Steel Forgings’’ Ref. (S.P.T. 217) which is available to engineers on application 
to:— 

COMPANIES LID 





STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 


Telephones : Sheffield 41011 Rotherham 1090 


Branch of The United Steel Companies Limited 
® sP93 


Telegrams : “ Phoenix” Sheffield 
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L.D.C. Mine Hoist Motor, 
1,250 H.P., 490 r.p.m., 
2,200 V., 50 cy., 3-phase 4 


Lancashire-Crypto Motor, 
+ H.P., 1,425 r.p.m., 
440 V., 50 cy., 3-phase 4 


\ WY N \ nw \ : . NY S r] \ Wx “vy 
¥ Shs Oe : wT EN Se Oe = Se Se a Ee 


ts. MOTORS 


LANCASHIRE DYNAMO «CRYPTO ip 


TRAFFORD PARK, MANCHESTER, 17 WILLESDEN, LONDON, N.W.10 


Associated Comba 


FOSTER TRANSFORMERS & SWITCHGEAR LTD., WIMBLEDON, S.W./9 CRYPTON EQUIPMENT LTD., WILLESDEN, N.W./O 
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ENGLAND NOW AS ALWAYS 
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England is still the unchallenged centre of the World’s 
UN fo} VAs) «1-1 io (-SYZ-1 10) ol gat tal 


foremost in the. close 


aar-L diate 
steel craftsmanship ; 


Pioneers in Alloy Steel 


alliance of metallurgical research and expert 


the confidence of those 


is proud to reta! 


dal h were) aet-lalry-1alela) 
engineering firms whose products are based upon the use of 


the finest procurable Alloy Steels 


FIRTH-BROWN 


RESEARCH FOR & PRODUCTION OF 


BETTER ALLOY STEELS 
THOS FIRTH é JOHN BROWN UL 
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Unquestionabie 
Reliability 


is the first and last requirements 
of all equipment for mill duty. 


Igranic Electric Control Gear com- 
bines electrical efficiency with 
constant service and obtains maxi- 
mum output whilst positively 
protecting motors and expensive 
plant. 


Specialists in design of control 

for Cranes, Skip Hoists, Trans- 

porters, Movable Bridges, 

Pumps and Sewage Plant, 
etc., etc. 


Illustration shows an Igranic ITL Contactor 
Panel for five motors for Steel Mill service. 


CONTROL GEAR BUILT TO 
INDIVIDUAL REQUIREMENTS. 


























IGRANIC ELECTRIC CO. LTD. 
a LONDON & BEDFORD 





















































GWYNNES 
PUMPS 






’ HAMMERSMITH 
W.6 





FOR ALL SERVICES 
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MELVILLE - 
BRODIE 


ENGINEERING. COMPY. 


Engineers and |/ronfounders 






peaiiibintaniinn of 


MINING PLANT 


Electric Winders & Haulage Gears 
. 


LINOLEUM MACHINERY 


STOVING & DRYING PLANT 


ELEVATORS &% CONVEYORS 


for Cork, Grain, Paper, etc. 


& 
HIGH-CLASS IRON 
CASTINGS 


up to 5 tons 








Sinclairtown Foundry. 
KIRKCALDY 


Phone 3101. Grams “Engineers Kirkcaldy 
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| See Illustrated Advt. Sept. 12th. | 











SAVE YOUR STEEL 


Acrid smoke, acid-laden fumes, salt sea air, all eat into 
steel and iron as viciously as a caterpillar devours its 
way into cabbages. All outside metal-work needs 
protection against oxidization, and this can be obtained 


by a periodical coating of PROBIT. 


PROBIT Bituminous Paint 
is perfect protection ! 


It fights rust and corrosion, reduces the ravages of time, 
is highly economical in use . . . one gallon covers one 
thousand square feet of surface. Safeguard your 
steel construction against atmospheric and chemical 
corrosion by painting both hidden and exposed surfaces 


with PROBIT, the dependable Bituminous paint. DRotective srruMINOUS 
James A. Jobling & Co. Ltd. PAINT — 


i, Millfield hia! em Sunderland. Economical! Fights rust and corrosion ! 














CLUTCHES 


THE COIL CLUTCH CO., LTD., 
PHENIX WORKS, JOHNSTONE, 
SCOTLAND. 














STEAM TRAPS 


AND _ 
THERMOSTATS 


FOR ALL 
PURPOSES 








THE HORNE 
ENGINEERING CO. LTD. 


35, Pitt St., 
GLASGOW 





POSSILPARK, GLASGOW. 


See Illustrated Advertisement 
next week. 1.) 


js p 





MECHANS LIMITED, 


Engineers and Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW 


LONDON OFFIOE: 
10, Princes Street, Westminster, S.W.1. 


See Illustrated Advertisement appearing every 
fourth week. 








HANDLING EQUIPMENT 





CRANES RUNWAYS 
VAUGHAN CRANE C° LTO MANCHESTER, 11. 














ik many engineering operations communications must be maintained over difficult country. 
The Schermuly Pistol Rocket Apparatus solves many problems which may arise. Lines can 
be thrown with exceptional accuracy up to three hundred yards, and the portability of the 


gear, its robust all-steel construction, and its simplicity of handling commend its inclusion 


in the stores of all civil engineers. 





THE SCHERMULY PISTOL ROCKET APPARATUS LIMITED, SURREY 
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* With a Wells waste oil filter you can 
use your oil several times over and 
change it more often. A thoroughly 
reliable supply of oil is assured with 
the use of Wells’ special filter pads 
which work in conjunction with Wells’ 
patent syphon feed. The oil delivered 
from a Wells’ filter can be used with 


complete confidence. 


Write for fuller particulars of these 
oil filters. 












RA ST., HYDE, CHESHIRE 


“ UNBREAKABLE, HYDE” 





PROVIDENCE MILL, ALEXA! 


Telephone : HYDE 953 Telegrams: 



















are 


Undertakings for the measurement of 


CRUDE GAS : CLEAN GAS 
BLAST FURNACE GAS 
AIR TO PURIFIERS : DILUENTS, 


Write for full particulars to the manufacturers. 





GAS FLOW 
RECORDERS 


installed in hundreds of Industrial 


COKE OVEN GAS 
“SPLIT STREAMS” 


et en | EY 





WALKER,CROS W 
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PEGSON LTD. COALVILLE LEICS. 


The PEGSON-TELSMITH ROLLER BEARING GRANULATOR 
is fitted throughout with oversize roller bearings and has a very effective 
granulating action which ensures the production of well-shaped chip- 
pings. Compared with plain bearing machines, there is a considerable 
saving in power and oil consumption. Check over the specification and 
you will find bigger bearings, larger shaft diameter and greater safety 
margins—margins which ensure long life and lower maintenance costs. 


PEGSON 
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NEWALLS 


BRAND ; 


INSULATION 
SAVES FUEL 


Newalls 85% Magnesia Insulation eliminates heat waste 
from boilers and pipe lines, thus reducing the amount 


of fuel required to maintain static conditions. 


INSULATION COMPANYY....... BRANCH OF TURNER & NEWALL LTD. 


NEWALLS 


WASHINGTON STATION CO., 
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bs NEW FRODINGHAM PILING 
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Off the aon J board onto the job 


The newly designed 1A Section of canal and drainage work as the inclined 
Frodingham Steel Sheet Piling is a web causes minimum disturbance to 
further development of our Z-shaped flow. 

piling, which has proved so success- ; 

ful in the Nos. II and III Sections, The comparatively light weight of 


and is particularly adaptable to river, the section (18} lb. per sq. ft. of 
piling wall) is achieved with a mini- 






































? 7 Weight | Moments of 7 Section Modul 3 P mum thickness of .27 in., with a 
? S= | _ —— ae eae — 3 FE greater thickness at the roots to give 

Z Size in aches 3 & Ss ps 8 25 8 Mr S Z #10 added stiffness in driving and resistance 

8 es | Sac as% ge | fee] ge Set 3% sé to bending under load. The modulus 

Zl alealc!] §%l|5e8|588| se | See] Se | Sde| 25) SE of 10 in.3 per ft. of wall is, in fact, 

: appreciably greater than that of any 

| AI} 158 53 | .27| 7.05 | 23.95 | 18.25 | 38.09 | 29.02 | 13.25 | 10.09 | 2.32] .553 alternative section of similar weight. 





























| APPLEBY-FRODINGHAM STEEL COMPANY LIMITED jij 
Ss Cc U NT H 0 R Pp E Associated with The United Steel Companies Limited LI NC 0 L N $ H I R E COMPANIES LTD 
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GREAT WEST ROAD, LONDON. 
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4 yr f the many high-speed Machine 
itions for ** Oilite’’— part of 
dle equipped with * Oilité 

4 Dear the rack pinior 


Set 








SELF -LUBRICAT/ING 


BRONZE BEARINGS 


‘ 3 Economy in lubrication, economy in 
installation and ease of fitting with low 





maintenance costs are among impor- 
tant ‘‘Oilite’’ advantages. Approved 
by the Air Ministry up to 3000 Ibs. per 
sq inch. Have you considered ‘‘Oilite”’ 
to replace ball and roller bearings and 
phosphor bronze bearings? e shall 
be pleased to forward a y of the 
Booklet giving the full range of sizes 
available — many from stock and 
describing method of fitting. 











~ 
4 
q 
F THE MANGANESE BRONZE t BRASS COY. LID 
" HANDFEFORD WORKS, IPSWICH TELEPHONE IPSWICH 2127. TELEGRAMS “BRONZE IPSWICH" 
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< 


Two 50,000 k.w. Parsons Three Cylinder Turbo- 
Alternators (3,000 r.p.m.) and Surface Condensing 
Plant, recently supplied to an Australian Power Station. 


The Condensing Plant was manufactured in Australia. 


C.A.PARSONS 


& COMPANY LTP 





(HEATON WORKS, NEWCASTLE-ON-TYNE 6 LONDON: 56, VICTORIA STREET, S.W.1 
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A GREAT 
Mee. = NAME IN 
Nc INDUSTRY 





The reputation 
enjoyed by P. R. 
Jackson has been 

steadily built since 

1840. . 


P. R. Jackson are 
now producing in 
ever increasing 
quantities those 
vital parts for 
Britain’s uncon- 
querable Army of 
Industry. 














ne ~ 

























For the new to- 
morrow, P. R. 
Jackson offer to 
Modern Industry a 
fund of manufactur- 
ing experience and 
. areliable source of 
\sustained produc- 
tion. 
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EQUIPMENT 


covering every side 
of the 


ELECTRICAL 
INDUSTRY 


The products of 


METROPOLITAN-VICKERS 
ELECTRICAL CO., LTD., 


cover every requirement 
for the supply and use 
of electricity— 


POWER 
STATIONS 


GENERATING 
EQUIPMENT 


SUB - STATIONS 


H.V. and L.V. 
SWITCHGEAR 


TRANSFORMERS 
INSTRUMENTS 
RELAYS 
METERS 
CONTROL GEAR 
MOTORS 

ELECTRIC 
TRACTION 
and in particular all 
the electric equip- 
ment necessary for 
coal mining both on 
the surface and 
underground 













































































SUAS MEE TROPOLIT 
LIGHT PRODUCT VE Vick: ers :* 


sECTRIG a 














TAN 


Co.., —S oi, 





FOR ALL YOUR 
LIGHTING PROBLEMS 
CONSULT METROVICK 
ILLUMINATING 
ENGINEERS 








OVERSEAS BRANCHES, AFFILIATED COMPANIES, AGENTS AND CORRESPONDENTS IN— 








EUROPE AFRICA ASIA AUSTRALIA NEW ZEALAND AMERICA 
MALTA CAPE PROVINCE BANGALORE NEW S. WALES WELLINGTON ARGENTINE 
PORTUGAL EGYPT BOMBAY era PARAGUAY & 
SPAIN KENYA CALCUTTA AUSTRALIA URUGUAY 
TURKEY NATAL COIMBATORE TASMANIA 
RHODESIA LAHORE VICTORIA BRAZIL 
MADRAS es 
TRANSVAAL NEW DELHI AUSTRALIA 
RANGOON, BURMA COLOMBIA 
CHINA 
JAPAN 
FEDERATED 
MALAY STATES 














GOLD RS ORGS 
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ROBERT HUDSON L”™ 
LEEDS 


ACTUAL MANUFACTURERS OF LIGHT RAILWAY MATERIALS OF EVERY DESCRIPTION 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO—P.O. BOX 23, CALCUTTA. 











LONDON OFFICE: 
21, TOTHILL STREET, 


WESTMINSTER - S.W.|! 
"PHONE: WHITEHALL 7127 


HEAD OFFICES: 
RALETRUX HOUSE, 


MEADOW LANE, LEEDS 
TELEPHONE: 2.0.0.0.4 LEEDS 





CABLES: “RALETRUX” (ALL OFFICES) 






MINING 
TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with _ self-greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 
















TIPPING 
WAGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 



















ESTATE 
CARS 


We build large quantities for 
Sugar -and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 





MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FoR — STEAM and DIESEL LOCOMOTIVES —_ oF alt sizes AND TYPES 


BUILT BY THE HUNSLET ENGINE CO. LTD. ey 
(INCORPORATING KERR, STUART & CO. LTD. AND THE AVONSIDE ENGINE CO.) 
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electric ~ 


Craven Bros. Cr 








F. W. BRACKETT & CO. LTD. 
ENGINEERS - COICHESTER 
Water Screens, Pennell Wylie Filters, 








Pumps, Air Compressors, Iron Castings, etc. 








PRESSURE AND 
VACUUM GAUGES 


S Bee ‘ 
MDa ha recut fe, 
COVENTRY RD. BIRMINGHAM .10. 











FASTNORTEY 


& COMPRESSORS 
THE HAMWORTHY ENGINEERING CO. Ltd., Poole, Dorset 
Branches - 
30, Lynwood = Worcester Park, Surrer. Tel. : Derwent 4120 
118, Queen Street, GLASGOW 














WALTER W. COLTMAN«COLTD 


FOR 


VERTICAL 
BOILERS 
£OucnBorovs* 

































CANTEEN SUPPLY SPECIALISTS 
LINEN, CUTLERY, ENAMEL WARE, CHINA AND 
GLASS, CLEANING MATERIALS, &c. 

G. R. BYHAM & CO. 


(Late of Empire House) 
RICKMANSWORTH - HERTS. 


Send Us Your Enquiries 
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JOSEPH Ritenson 
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} 
2 
] 





Presswork ° Cranes ° Boilers 


| P.O. BOX 4, HYDE, Ches. 
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»NATIONAL DIESEL FOR STAND-BY 
PLANT AT EIRE’S BIGGEST CREAMERY 


The illustration is of a National 4-cylinder 200 b.h.p. Diesel engine 
which has been installed by the Mitchelstown Co-operative Agricultural 
Society at their Central Creamery. The material being processed is of 
a very perishable nature, and it would be unwise to rely on any one 
source of power supply. Therefore the National unit acts as stand-by 
to electricity taken from the national networks. 


National oil engines 
can be applied as a 
solution to a wide 
range of power prob- 

lems. There are types 

available for driving 

electric generators, 

pumps, compressors, 

line shafting, etc., 

for motive power in 

locomotives, road 

rollers, excavators 

and for marine pro- 

pulsion and auxiliary . 
purposes. 


Like the Central Creamery, all their branch creameries were driven by 
steam engines for many years. Here again the Society has followed out 
its policy of efficiency and progress and has gradually replaced the steam 
engines by small National crude oil engines—about 16 b.h.p.—of which 
nine have been installed. The last of the branches is now being 
changed over to this type of drive. 


Please write for latest literature and Bulletin No. 204 giving further particulars of the above installation. 


NATIONAL 


GAS AND OIL ENGINE COMPANY LIMITED 
ASHTON-UNDER-LYNE Nr. MANCHESTER 


LONDON OFFICE : 117, Queen Victoria Street, E.C.4 








* at with a Niagara 


Quality of output is the first consideration, and 
“Niagara” can give you a 95 per cent. degree 
© NI of efficiency upon dry materials. You get this 
at & st. better result at a much increased rate of output. 
hg, 


“at dias ae tres 
a 


You stand to earn on the grading of a “ Niagara” 
by both the quality and the quantity of what it 
produces. 


‘* Niagara” adaptability is another source of 
profit. “Niagara” Screens can so readily be 
adapted to any form of industrial grading. They 
are used by food manufacturers, for chemical 
products and for sand and gravel—indeed, for 
practically everything that needs quick uniform 
grading. 


Will you allow us to demonstrate “‘ Niagara” 
possibilities before you decide ? Demonstration 
lays you under no obligation and may well disclose 
a better and more profitable way of grading. 


NIAGARA SCREENS (GT. BRITAIN) LD. 


* (Proprietors: BRAHAM, PATTERSON & BENHAM, LTD.) 


STRAYSFIELD WORKS, CLAY HILL, ENFIELD, MIDDLESEX. 
Telegrams : Niagara, Enfield. 


Telephone : Enfield 3888. 
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HURST, NELSON & CO. LTD. 











am 








7,000-GALLON PETROL TANK WAGON. 





The Glasgow Rolling Steck and Plant Works, 


MOTHERWELL. 


Sheffield Office : Temporary London Office : 
TOWN HALL CHAMBERS, 87, FARGATE, 1. 


2, NEW ZEALAND AVENUE, WALTON-ON-THAMES, SURREY. 


Office : 





LESS EFFORT 
LESS SPACE 
HOIST BLOCKS LESS COST 


MORGAN CRANEWAYS 


50, WILKIN ST., LONDON,N.W.5 GUL.I147 


HAND, ELECTRIC 
TRAVELLING 
















RIGID FIXING WITHOUT DRILLING 
LINDyASae= 
HENRY LINDSAY LTD, BRADFORD 
















- 





The CLYDE STRUCTURAL IRON Co. Ld. 


STEEL ROOFS 


Clydeside Ironworks, Scotstoun, Glasgow. 





Leadenhall Bidgs., 1, Leadenhall St., London, E.C.3 


London Agents—GILLESPIE & CO., Ltd., 











Glasgow : 
78, ST. VINCENT ST., C. 2. 








RUST US WASTIS 


Save every scrap of metal possible from going 


rusty. 


The paint that is specially made for the 


protection of all mefal surfaces is 
NORUSTO METAL PRESERVATIVE PAINT 
























FOR FULL PARTICU- 
LARS & DESCRIPTIVE 
BOOKLET% ON THE 
SUBJECT} {OF} [METAL 
PRESERVATION SEND 
A POST CARD TO SOLE 
MAKERS AND PRO- 
PRIETORS, SOLIGNUM 
LTD., PAINT DEPT., 
DONNINGTON HOUSE, 
NORFOLK ST., LONDON, 
WC.2. A COLOUR 
CARD SHOWING THE 
COMPLETE RANGE OF 
COLOURS IN WHICH 
NORUSTO IS MADE 
ALSO AVAILABLE ON 


sa 


mn bd 
Varitaslors d 

















NEWARK 





ABBOTT & CO. :newarx) L?0 c, 


Bolle KI 


Sept.$1 9th. 





R. GOODWIN & SONS (imcimeces) L™ 


dry HANLEY, Stoke-on-Trent 























REVERSE 
GEARS 


For Diesel Engines 
sizes from 


10 to 250 H.P. 





10 H.P. per 100 R.P.M. 


Also made for 5 H.P. per 100 R.P.M. 
and 3 H.P. per 100 R.P.M. 





25 H.P. per 100 R.P.M. 
Also made for 17} H.P. per 100 R.P.M. 


fitted with REDUCING 
GEARS if required. 


THE 


PARSONS ENGINEERING 


co. LTD. 
SOUTHAMPTON 


Phone: 4662 -—— Grams: PARSENGCO 
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Inventors and Sole Makers of 
HADFIELDS PATENT 


“ERA” 
MANGANESE 


STEEL 


The Supreme Material 
for Dredger Components iti 





Speciality:- 


and the Wearing Parts of “ HECLA 18” MINING DRILL STEEL The 7 


Crushing Machinery. HOLLOW & SOLID. 








ap 
HADFIELDS LTD. SherriecD. 3“ 





No, 2547 
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STANDARD LIVE STEAM INJECTORS 
HOT WATER INJECTORS LIVE STEAM 
COMBINATION INJECTORS 

EXHAUST STEAM INJECTORS 
WATER LIFTERS OR EJECTORS 
STEAM VALVES 
PRESSURE GAUGES 
SILENT WATER HEATERS 
VACUUM BRAKE EJECTORS 
AIR EJECTORS AND VALVES 





We also Manufacture : yNUbge) wale te oTARTING™ 


INJECTORS 























ISAIAH ms ge 
PLATT, to S.MMT. Specifications 


& Special Designs 
in Nickel © 





Beith | ” ee 
Works, 
Wednesbury, 



































{| 


ie) Shackic Pins, - 
ete, 


Lina 


| 



































fe a on aia a 





ee 


Pn el 


Sree 
a 








EAD TI remem 








THE ENGINEER 


35 





Szupr. 26, 1941 





Printing - .—George Reveirs, Ltd. 
10-12 ernie Avenue, E. 6. 1, are PREPARED 
to SUBMIT ESTIMATES for al | DESCRIPTIONS of 


NTIN been ted at 
i pets by: Bay ite pe iN 








P. & W. MACLELLAN, LTD. 


OLUTHA WORKS, GLASGOW 

Bullders of STEEL BRIDG PITHEAD GEARS, 

jerris and Sa, 5 oor Re TES, 

ufacturers of STE DRTTWAY WAGONS 
MOVE ERS and & 


PERS, 
Contractors for HALLWAY PLANT and STORES of 
every cnest aie 


Offices: 129, Trongate, Princes Stre 
Registered Offi Clutha House, 10, 
- Westminster, London, s we i 











G. R. TURNER, LTD. 


Manufacturers of 
RAILWAY ROLLING STOCK & "& MINING MACHINERY 
phar =o reclalities Abroad. 
a: 
Rallway Wagons of oan ry deacts tion. Tipplers. 
—| once Plants. Elevators & Conveyors. 
hn - and Kep Gears. — Vo 
ears. ‘orgings and Cas 
rks & Office: LANGLEY MILL. as, NOTTINGHAM. 
London Office: $2, Victoria Street, 8.W.1 
Illustrated Advt. in issue of July 18th, page 6. 








FOR WATER, OIL, bee 
PETROL. ONLY FOUR 
WORKING PARTS 


British Made and 
British Owned 
| _ PUeSe 
* Plunger Pumps 
14” with 


2” Rotary Motion 


bts 
Capac! 8 to 50,000 G.P.H. 
34" Heads up to 150 fe 
4" Suction 25 ft. without priming. 
6" REVERSIBILITY 
‘ , Flow same direction with 
10 change of rotation. 
ean a flow may be 
ao change 
r) 





Rotoplunge Pump Co. LN 


RIA St... WESTM 


NSTER 





Drayton Circular 
Chart Recorders 
are supplied for 
temperatures up 
to 1,000° F. or 
550° C. and the 
highest pressures 
in common use. 
Charts 10” and 12” 


List 107. 


WEST DRAYTON 












Right Every Time 


A wise man always uses the 
best when it is within his 
reach. Thus he will check 
his watch by Greenwich 
Mean Time and his tempera- 
tures by means of a Drayton 
Recorder. This instrument 
combines accuracy, strong 
construction, and general 
reliability with attractive 
appearance. It will consti- 
tute an invaluable accessory 
on any plant where steam is 
used and fuel bills have to 
be considered. 


THE DRAYTON REGULATOR & INSTRUMENT CO. LTD. 


MIDDLESEX 














FIRST QUALITY 


ALUMINIUM 
CASTINGS 


ucttALLays 


ALPAX WORKS— 
St, Leonard’s Road, London, 


Phone: Willesden 3460-1-2 
"Grams, “‘ Iytalloys, Phone, London.”’ 


N.W.10 

















GLOUCESTER 


LIMITED 
MALLEABLE IRON CASTINGS in Biack-heart 
& White-heart, HIGH DUTY GREY IRON 
CASTINGS, WROUGHT IRON PULLEYS 
Phone Gloucester 304!. Grams Pulleys,Gloucester 


Address:—EMLYN WORKS : GLOUCESTER 











needed for your piping joo 
in. stock 
USE CATALOGUE N° 68 


' WALWORTH 


FITTINGS-~ VALVES - TCOLS 


rSTERP - Ascovw 











J. & E. HALL L?-. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 


LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C. 
TELEPHONE : MANSION HOUSE 9811! 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 














Some Notes on the 


Choice of Equipment 


out the p: 
able, and there can be no 


mn obtai 


It must be admitted, however, that 
it has not always been possible to 
overcome entirely all the difficulties 
besetting the designer of an automatic 
arc welding machine, and this has 
naturally resulted in various degrees 
of efficiency in the types of machines 
produced. 


It behoves the prospective user of 
automatic arc welding, therefore, to 
give due consideration to the merits 
and limitations of the equipment at his 
disposal to-day. Such qualities as 
speed, economy, robustness, simplicity 
of operation and freedom from break- 
down are undoubtedly of first import- 
ance. But there exist many snags not 
at first apparent into which inquiry 
should be made. Does the machine 
possess expensive wearing parts which 

need frequent renewal? Is it fully 
automatic in the true sense of the word ? 
Does it present difficulties of one kind 
or another, comming stoppages and bad 
welds? Can it be operated by unskilled 
labour? Does the electrode possess 
the right mechanical qualities ? 


It can be said of most types of 
equipment to-day that many of the 
desirable features are present and few 
of the disadvantages remain. To what 
extent the res ive types of equip- 
ment meet ALL requirements is, never- 





MECHANISED 


HE success of automatic arc welding 
is of course in direct relationship to 
the ——s es the og for ues 


matic arc ywelding machines = now avail- 
doubt from the 
ever-increasing demand for such plant that, = 
on the average, a high standard of efficiency = 
has bee: ned. 





= —ROLLED BOMB CASINGS 
™ SEAM WELDED AT TWO 
PER MINUTE. 


—600% INCREASE IN OUT- 
PUT OF WELDED GUN 
PLATFORMS. 


= 40 GALLON FLOATS 
COMPLETELY WELDED 
AT 10 AN HOUR. 


These are some of the 
achievements of the latest 
machine tool for speeding up 
the output of arc welded 
fabrications. 





ral 0000 AULT 


eile, for the prospective user to 
decide. 


There is one automatic arc welding 
machine, however, which will bear the 
fullest investigation into all the points 
raised, a trouble-free machine which 
possesses all the advantages referred to 
and none of the dvantages, a 
machine which in its class has truly 
outstanding characteristics. It already 
stands on its own merits in many of - 
the largest industrial concerns in the 
country, producing work of good 
quality at high speed and low cost. 
This is the Fusare Automatic Arc 
Welding Plant, a machine tool for the 
repetition welding of circumferential or 
longitudinal runs in metal thicknesses 
from }in. upwards. 


No discerning buyer will fail to 
investigate the claims—claims that can 
be amply justified—for a machine tool 
such as this. The fullest information 
and technical data are available without 
the slightest obligation, on application 
to the cc Welding Co. Ltd., Dept. 
A 59, Letchworth, Herts. 


More accurate details regarding costs, 
welding speeds, etc., can be provided if 
a general outline of ‘the type of work is 
given, together with rough dimensions, 
metal thicknesses, and output required, 




















STANTO 





Tubular 
Reinforced 
concrete 


AIR RAID 






SHELTERS 


Their STRENGTH is their outstanding feature—they are made 
of the strongest known form of spun precast construction. 


Their UNIQUE DESIGN of double cage reinforcement is specially 
calculated to withstand the stresses imposed by adjacent bomb 


explosions, fleer, top and sides being equally strong. 


Their IMPERMEABILITY is 


another valuable asset, they 


attain the same high standard as do Stanton concrete pipe-lines, 
and when supplied with doors they are completely gas tight. 


Cost of shelter for 50 persons is approximately £2 10s. per 


head (ex works). 


Steel and wooden fittings extra. 


THE STANTON IRONWORKS COMPANY LIMITED, Nr. NOTTINGHAM 
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WATER SUPPLIES ux 0m" 


ENTING EX 
RIES, AUGM 
FOR 8 


For WELLS, BOREHOLES, ADITS & PUMPING EQUIPMENT 
STOCK OF WELL LININGS GEO. STOW & CO. LTD. 
AND PUMPING PLANTS | Mitt sTREET, SLOUGH 








TELEPHONE - - - - 22331-2-3 
TELEGRAMS - - COFFERDAM 


























LOCOMOTIVES 
WAGONS 
TURNTABLES. 





Tender Locomotive, cyls 16}” X 22” stroke, gauge 3'3}". Total weight in workingZorder 65 tons 


|W. G. BAGNALL_ ‘Le. 












VITAL IN THESE sare 
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Kk; Britain’s Industries 
y must have the BEST 
FIRE FIGHTING protection 


Adequate Fire Fighting Equipment is important at any time. 
To-day, when war conditions bring increased risks to industrial 
buildings, valuable plant and stock, it has become a vital necessity. 
Sigmund specialise in the manufacture of Fire Fighting Pumps and Equip- 
ment. Manufactured in a factory comprising the most modern and 

TRAILER PUMPS up-to-date plant, the Sigmund Range covers every possible requirement 
from 500 G.P.M. down to 50 G.P.M. for Factories, Municipalities, etc. 


A COMPLETE RANGE FOR EVERY NEED 


T , 
. SIGMUND 








TWO-MAN 








STATIONARY a cicieae = e 
SIGMUND PUMPS (Great Britain) LTD., Team Valley, Gateshead-on-Tyne. LONDON: Bush House, W.C.2 


Redheads E2 
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CEN “KEITH BLACKMAN” 


MILL MEAD be 
\ LONDON, N.17. / 
"PHONE: TOTTENHAM 4522. 


“Se Various types and sizes for HOT WATER, STEAM, GAS or ELECTRICITY. 


Easily 

and quickly 
Tairlicce 
units 





for 


wa mulls: 
workshop§,etc. 


Wei a ET a OR ih” OO its ui ltt LO a | 


“ Electrofin "—for electricity, “ Anticlastic ’—for steam or h.w. ™ Standard for deem or h.w. “ Gas-fired ” Unit‘Heater. 





LTD. 


UNIT HEATERS 




















[ PATTERN MAKERS! SAVE TIME & TROUBLE — USE | 


64 TIFIL” THE LABOUR-SAVING FILLET 
PLAS ON YOUR NEXT JOB 


REGD. TRADE MARK 








"BRITISH PATENT No. 508848 /39 | 





@ FITS THE 
SHARPEST BENDS. 


@ CORRECT SHAPE. 


@ NO GLUING. 


@ EDGES MERGE 
INTO THE PATTERN. 





See how “PLASTIFIL” fits the sharpest bends and curves. 


samicun ve W. & C. J. PHILLIPS Ltd. 


on request. POMEROY STREET, NEW CROSS, LONDON, S.E.14 
PIONEERSJIN PATTERN SHOP EQUIPMENT SINCE 1882 z 
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ee LUBRICATION 
OR WEAR 


FLEXIBLE COUPLINGS 


DESIGNED on the principle of a universal joint. Live Rubber Bushes 
of patented construction, pre-loaded and reinforced, provide every- 
thing expected from a Flexible Coupling. Drives out of alignment by 
6° and 8° are running in heavy Colliery plants. Shock, uneven 
impulses and torsional vibration are absorbed by the Rubber Bushes. 
There is no friction between metal and metal or rubber and metal, 
all. relative movement is provided in the Rubber. No lubrication is 
required. Dirt, grit and moisture have no detrimental effect. 


Connect Silentbioc Flexible Couplings securely to their job 
and they can then be left unattended. 


CONSTRUCTED from two forged steel hub-members 
fitted one to each shaft, between them is a floating centre 
which houses two pairs of resilient, reinforced, live non- 
cold-flow Rubber Bushes set at 90°. These are securely 
assembled under pressure in the centre housing. The 
two hub-members are bolted tightly to opposite pairs of 
Rubber Bushes and the safety cover is held by the same 
bolts. Thus the Coupling becomes one Flexible Unit. 
Silentbloc Flexible Couplings are made to fit shafts of from 
}’ to 34” diameter. 













































To Apes ’ ASSEMBLED by the simplest of means, 
he the two hub-members, the centre hous- 
Ws IPP ing and the safety cover are held by 














four bolts. The component parts are 
shown in the photograph. It is impor- 
tant that the bolts are fitted as tightly 
as possible, so that the Coupling 
becomes one Flexible Unit, permitting 
all flexing in the rubber bushes and 
eliminating entirely noise, wear, 


5 a vibration and lubrication. 


9 git laggs 6 
























Send for Catalogue and Technical Data :— 


SILENTBLOC LTD. Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.11 
Telephone: PARK 9821 (4 lines) 
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“VENT-AXIA’ 
ON GUARD 
Against blackout, fug and unhealthy air conditions. He’s 
io RN RRS BRITISH ROPEWAY ENGINEERING CO., LTD. 
fresh—so that essential work may go on. Telephones: Liss $26 (3lines) P.O. Box, PETERSFIELD, Hants Telegrams: Boxhauling, Rake 
Remember, VENT-AXIA—for better air conditions. 
Electrical Ventilation in its simplest form—from £5 ; easily 
VENTAKIA Lib" 9, Vase Sees London 3973 WELDED STEEL PLATEWORK 
rite or "phone ABBey 5168 for List E412. 
R b TANKS, CYLINDERS, 
ee css CHIMNEYS - Etc. 
VEN T- AX] A from 16 gauge to }” thick. BLACK OR GALVANIZED 
Also 
for better BRAZED COPPER TANKS, 
Air Conditions PIPEWORK, Etc. 
CALORIFIERS, STEAM KETTLES, Etc. 
ai ROTHER BOILER C° LT? 
MEADOW BANK WORKS, ROTHERHAM 
Telephone: ROTHERHAM 416. Telegrams: ROTHERCO 
a herever there is 
‘a électrical-@quipment — \ 
. MARINE and STATIONARY 


o a 























CURRENT 
A.C. & D.C. (0 to 10. amps) 
VOLTAGE 
A.C. & D.C. (0 to 1,000 v.) 
RESISTANCE 
(up to 40 megohms) 
CAPACITY 
(O to 20 mfds.) 
AUDIO-FREQUENCY 
POWER OUTPUT 
(0 to 4 watts.) 
DECIBELS 
(—10 Db. to + 15 Db.) 














BRITISH 
MADE 


Sole Proprietors and Manufacturers: 






He 46-RANGE UNIVERSAL 


AvoMETER 


ctl ald 


en of its outstanding versatility, accuracy 
and simplicity, the Model 7 Universal AvoMeter 
is the most widely used of all test meters. 
A compact multi-range A.C./D.C. instrument, 
it provides for 46 ranges of direct readings 
covering every essential electrical test. No 
external shunts or multipliers. All measure- 
ments made from two terminal points only— 
selection of any range by means of two simple 
switches. B.S. 1st Grade Accuracy. Automatic 
cut-out protects meter against severe overload. 
Robustly built for lasting reliable service. 


Electrical Measuring Instrument 





Some delay in delivery of 
Trade Orders is inevitable, 
but we shall continue to 
do our best to fulfil your 
requirements as promptly 
as possible. 


POCCOCS HESS OSES EEE SESE LESSEE EEEEEES - 


MOCO eeeESeSERSOSeeeeeeeeeeEees 








Write for fully descriptive pamphlet. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 


Winder House. Douglas Street, London, S.W.1. 


*Phone : Victoria 3404-7 




















DIESEL ENGINES 


D.C. Series 


60 to 320 B.H.P., in 3, 
4, 6, 8, 12 and 16 cylinders, 
900 r.p.m. 


D.B. Series 


24 to 72 B.H.P., 
in 2, 3, 4 and 6 cylinders, 
1000 r.p.m. 


GLENIFFER 


Anniesland, GLASGOW, W.3 DC 3—60 H.P. Engine and 40 K.W. Generator 
































SPRING 
RELIEF VALVES 


of all types, embodying the most 

modern principles of valve con- 
struction, and built to give positive 
unfailing action, and lasting service. 
They are applicable to 
Pumps, Heaters, Hot 
Water Boilers, Lifts, and 

for any purpose where a 
Relief Valve is required. 
DEADWEIGHT AND LEVER SAFETY VALVES 
MADE UP IN ALL TYPES AND SIZES TO MEET 
SPECIAL CONDITIONS. 


All Sizes of Spring Relief and Pop Safety Valves in stock for 
immediate delivery. List on request. 


British Steam Speciarties Lp. 
WHARF STREET LEICESTER 
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Consider this P encil’s STRONG POINTS... 





“Chemi-‘Sealed” TURQUOISE Pencils alone offer you all 
these advantages. Grading as uniformly accurate as the 
markings on your slide rule, leads that remain satin-smooth 
to the last inch, points that cannot be broken in normal 
use, and reproduction quality that gives lines so opaque that 
perfect blue prints can be made direct from your pencil tracings. 


These are the reasons why architects, draughtsmen and engineers 
everywhere are changing to TURQUOISE. For personal proof 
of TURQUOISE quality write on business heading for FREE sample 
set, stating degrees required and name of your usual supplier. 


5d. each, 4/8 dozen (including tax). | From your usual Supplier. 


WHY TURQUOISE 


ARE BETTER EAGLE “Chemi Sealed” 


The lead in every ost mA mans 


¢ pencil 
bearing our Registered Trade 
ar ; UR Vos lz 
is covered with an impervious ] 
film (patented process) to 


which glue adherie p09} perfectly 
and wood 


thus bonding lead and 
ine «angle it, song DRAWING PENCILS 
mally impossible. 


MADE IN ENGLAND BY EAGLE PENCIL COMPANY, LONDON, N.17 


17 DEGREES: 6B. 5B. 48. 3B. 2B. B. HB. F. H. 2H. 3H. 4H. SH. GH. 7H. 8H. SH. 












ONE BRICK 
IN MILLIONS 


. . . with a case history 
of its own... 


HE AIM at Glenboig is “Mass Individ- 

uality’’—the production of millions of 
firebricks, each worthy of a famous name. It 
is not enough that the properties of one brick 
should duplicate its neighbour—but that all 
must match the Glenboig specification. 


THAT a Glenboig firebrick should possess 
a case history is evidence of a control rigorously 
applied at each stage from the mining and 
selection of the clay onwards. Drying and 
firing are always the subject of regular report ; 
every class of fuel used in firing is carefully 
tested ; size and shape, after-contraction, tex- 
ture and mechanical strength receive regular 
attention. Resistance to slag and spalling 
under a wide range of conditions 
areamong the many other service 

aspects investigated. 


THAT is why, when you 
specify Glenboig, you are assured 
ei of consistently uniform quality, 


irrespective of the quantity of 
Fl R EB R I Cc K S frebricks required. . od 








The GLENBOIG UNION FIRE CLAY CO., LTD., GLASGOW, C.2 
GENERAL REFRACTORIES, LTD., SHEFFIELD, 10 


























*% The Giant Tortoise 
sometimes lives to 300 
years of age. 


(—and for 
Long-life ; WY... 


METALS by MAGNOLIA! 


In many cases where bearings have hitherto had to be 
relined after weeks, or at most a few months, a simple 
change-over to bearing metals by MAGNOLIA has given 
years of service without any attention at all to the 
linings—and with big savings in oil consumption. Write 
for detailed literature to-day. 


The Magnolia Anti-friction Metal Co. of Gt. Britain Ltd. 
34 Victoria Street, London, S.W.1 


























AGENTS THROUGHOUT THE WORLD 
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“* Production continues for 
Work of National Importance.” 


SALTER 


Springs, Roller Bearings, Weighing Machines, Iron- 
mongery, Spring Balances, Gauges, Testing Machines, 
lron Castings, Automatic Machines. 


GEO. SALTER & CO., LTD., WEST BROMWICH. 
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GIRDERS 


CHANNELS 


FLATS 


ROUNDS 
ANGLES 


CC DUNKERLEY &CO.LTD. 
STORE STREET re Mei dectenter MANCHESTER,1 
tablihe oll 18 45 





<n 











>a ET 


WHITWORTH 


ROL E'D 
THREAD 


SCREWS 


ROUND, CHEESE 
& COUNTERSUNK 
HEADS 


}”-3” WHIT. 
IN LENGTHS up to 3” 


Manufactured and Stocked by 


AVIS & TIMMINS © 


tot Yetta BROOK ROAD, WOOD GREEN, LONDON, N.22. 


ESTABLISHED 1876 "Phone : BOWes Pk 1136 











RILEY AUTOMATIC 
STOKERS 


ROBOT STOKERS 


Manufactured in eleven sizes ranging from 
100,000 to 2,700,000 maximum B.T.U. Rating Hot 
Water Radiation 


INDUSTRIAL ROBOT STOKERS 


Manufactured in three sizes ranging from 
3,750,000 to 7,500,000 approximate B.T.U. Rating 


RILEY CLASS “B” STOKERS 
for flue type boilers 


Manufactured in five sizes ranging from 1,000,000 
to 10,000,000 approximate B.T.U. Rating 


Riley Automatic Stokers are the only fully 
automatic stokers on the British Market 








RILEY STOKER CO. LTD. 


NINETEEN WOBURN PLACE 
LONDON - -W.C.l 








f nt TRANSMISSION 
PR 423 a 


CHAINS 


CHAIN 
DRIVES 


e 
CHAIN 
COUPLINGS 














PERRY Chains and 
Couplings are de- 
signed to meet the 
exacting conditions 
where extreme 
accuracy and long 
life. are essential. 
Catalogues and full 
details on request. 


PERRY & CO. LTD. TYSELEY, BIRMINGHAM, |. ENGLAND 
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LAFARGE ALUMINOUS CEMENT CO. LTD., THF KILNS, RIPLEY, SURREY. @3-771 
*Phone: Ripley 318 & 319. 























STEAM CRANES 







Railway Breakdown and Bridge Erecting Cranes. 
Locomotive Shunting Jib Cranes. 
Standard Contractors’ type Locomotive Cranes. 


‘ Overhead Travelling Cranes. 

Locomotive Travelling Jib"Cranes. 

it! Level — Wharf Cranes for cargo handling. 
itt Dockside Jib Cranes for fitting out and ship 
repair work. 


STEELWORKS EQUIPMENT 





Ladle and Forging Overhead Cranes. 
Furnace Chargers and Dischargers. Floor and 
Overhead types. . 
Forging Manipulators. 
Pushers. ~ 
Furnace Door Lifting Gear. 
Furnace Bogey Haulage Gear. 
Ladle Cars. 
Ingot Cars. 
Light Roller Gear. 





TRAVERSERS -CAPSTANS: WINCHES 























Yuu 4} UNION CRANE WORKS 
TL UMoH Chane wor 
\ BROS 


Telephone: STANMINGLEY 71166¢ 2 lines) 
Telegroms: “CRANES,QOOLEY" 








Pointers to 


PERFECTIO 


Ball Bearing Motor 
Continuously rated. 





High Speed Attachment 
ives four extra speeds, 
000 to 11,000 r.p.m. 


Simplicity. combined with 
speed is the main feature 
of the belt change and tension 

device. 















Ball Bearing 
Handpieces from 
Featherweight High 
Speed Size to the 
Heaviest Grinding 

Patterns. 


Horizontal and 
vertical movements 
take all tension off 
Flexible. Drive. 


Belt Drivés fully 
guarded to comply 
with Home Office 
Regulations. 

a 





A Flexible Drive which WILL Literally every kind of 
Substantial yet easy last, combining the dual working tool which can 
moving castor wheels, qualities of Strength and be used with a Flexible 

useful tool tray. Flexibility. Drive. 


Mobility is only one of 
many MULTIFLEX advantages 


The machine illustrated above is typical of all MULTIFLEX 
productions . . . it embodies every possible advantage, 
has a specially designed flexible drive shaft which enables 
a lightly constructed working head to be used in con- 
junction with a robustly built motor, and, because it 
can be moved immediately to wherever there is work 
to be done, it offers a saving in time and labour which 
will be particularly appreciated at the moment. 


Firms engaged in Government work will be. especially 
‘interested in Multiflex machines, and when _ sending 
enquiries should also ask for particulars of “Titegrip” 
Rotary Milling Tools. 


F.GILMAN LID 


CARLTON HOUSE. 195.HIGH STREET. SMETHWICK. STAFFS 






*Phone : Smethwick 1202/5 (4 lines). 


’Grams: Skatoskalo, Phone, 
Birmingham. 





KEEP THE HOME WHEELS TURNING 
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FOR ALL 
METAL & ENGINEERING 
TRADES 


MANUFACTURED BY 
JOHN OAKEY & SONS, LTD. 
Wellington Mills, Westminster Bridge Road, London, S.E.1 


Telephone: WATerloo 4206 (3 lines) 
Telegrams: OAKEY LAMB LONDON 




































Telephone : 


540 - 541 ROTHERHAM 


WROUGHT IRON—HIGHEST GRADES 


ROUNDS - SQUARES - FLATS 
HEXAGONS & ANGLES, &c., &c. 


Hoops and Strips for Packing and. Baling 


Best Splayed Coopers’ Hoops in IRON or STEEL 
A LARGE STOCK OF IRON ALWAYS ON HAND 


Contractors to Admiralty, War Office, Air Ministry, 
India Office and Principal Foreign Railways 


London Agent: 
.W. H. G. RANDS, 25, Victoria Street, S.W. 1 


Made in four Types 
ALL HARD © 
at a G8 =) 
DOUBLE EDGE 


AND 


HIGH SPEED STEEL 
* 


Always use Eclipse Hack Saw Frames 


Obtainable 


Sole Manufactu 
JAMES NEILL & CO. (SHEFFIELD) LTD., SHEFFIELD, ENGLAND 


from all Too! Dealers. 













Enispeed-. 
MACHINERY 
DRIVE 


BRACKET TYPE 


FOR SECURING TO 
MACHINE FRAME, ETC. 


MAKES EACH MACHINE A 
SELF - CONTAINED UNIT. 


Suitable for New or Existing Machines. 
Pulley, Single Pulley or V Rope Drive. 
Multiple Output Speeds. 


For Step Cone 
For Single or 


Most compact arrangement. Saves Shop Space, Improves 
Lighting, Eliminates Overhead Shafting, Fixings, Long Belts, 
etc. Minimises accident risk. Most Adaptable Drive for 
any class of machine. We have a standard range of Single 
and Twin Pillar Supports also Bracket Supports for all 
requirements. 

Ask for Brochure 4004. 
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Rose-coloured spectacles went out in 1939 (3rd Sept.). Nowadays we all have to look at every 
problem in its true colours, particularly if it is one which has been created by the switch to war 
production. Quite a number of such problems can be partly, if not completely, solved by 
oxygen and acetylene: because so many involve the quicker cutting up or joining together of 
different kinds and shapes of metal. And the chances are that The British Oxygen Company’s 
Advisory Service can help, because they see so many different problems in their daily work. Next 
time you have a problem that needs looking at in its true colours, do please call in our Technical 


Representative and see if he can’t suggest something to assist you. The service is free to all. 


THE BRITISH OXYGEN CO. LTD. 


GROSVENOR HOUSE, PARK LANE, LONDON, W.1. OXYGEN, ACETYLENE, WELDING & CUTTING EQUIPMENT 





J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
“Manufacturers of 


SAND Biast MACHINES, 























M © LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE. 
J. & H. MCLAREN, LTD., LEEDS, 10. 


SUITES E LE Eo 

















FOR STEAM JET 
APPARATUS 
MELDRUMS 
OF 
TIMPERLEY 











THE MOTHERWELL BRIDGE 
& ENGINEERING CO., LTD. 
ENGINEERS & CONTRACTORS 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES 
Hydraulic Pressed Flooring, Etc. 


Tgeuget: MOTHERWELL, NB. .cac2i% 


London Office: 82 Victoria 
Telegrams: “ Mobricolim,” Sowest, Tel. No. a3 Victoria 
See illustrated advert. last and next week 


| THELZEDS ENCINESRING AND 
MYDRAULEC CO.8TD. RODLEY, LEEDS. 











WBU 
NEWT Cate 


NEWBURY—ENGLAND 
MARINE & INDUSTRIAL 
DIESEL ENGINES UP TO 800 H.P. 


Briquette Machinery 


FOR 
COAL, COKE, ORES, &c. 


WRITE 
HERBERT ALEXANDER & CO., LTD. 


1-3, Charmouth Street, Leeds 











$TOP THOSE AIR LEAKS AND 


FLEXO B 


$0 REDUCE FUEL CONSUMPTION 


THOMAS & BISHOP LTD.37, TABERNACLE ST. LONDON.E.C? 




















~—s 


re: 


<a Sane 
MARS VaR ae 2 





KING’S WORKS : - 


LONDON OFFICE : TELEGRAMS : 
12, NORFOLK STREET, STRAND, W.C. 2 




















HENDERSON 
CABLEWAYS 


FOR EFFICIENT AND 
ECONOMICAL HANDLING 


The illustration shows a Radial Travelling 
Aerial Cableway at an English Waterworks. 


JOHN M. HENDERSON & CO. LTD., 


ABERDEEN. 


CRANES, ABERDEEN. 
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STONEBREAKERS i «FIND! IT SOLVES 
Crushing Rolls, Screens, Fa ~ ONE OF MY 
Elevators and Conveyors ; GREATE ST 


Plants for fine crushing et] 


er are our Speciality 


ROBERT BROADBENT & SONS, Ltd. | 
by 
Tel. Ne. 206 Tel. Addrese—Breadbent Stalybridge 


491440 


ttt berger et tb ths ppb es stabigek ser ttsd tbdagabbbel betet ry 
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ROBERT STEPHENSON AND : 


HAWTHORNS LTD. 
DARLINGTON and NEWCASTLE - ON - TYNE 
London Office: 20, GROSVENOR GARDENS, 8.W.1. 


LOCOMOTIVE cut barereee 

Lementive j Newcastle-on-Tyne. Teer esti. 

Rocket 2. L 

Fossicker, Sowest, London. Sloane 8111. 
Codes: Bentleys, The New Standard. 








BENNETT & SAYER 


Engineers, Ironfounders and General 
Millwrights, 


DERBY. 


4 es 


than from that of the casual 
observer . : RS ; 
2. Eliminate glitter from the work 














the general surroundings 


5. Provide reasonable brightness 
of walls, ceilings or other 








1N f 
ows ting cheerful, comfortable and 
p / safe working conditions 
ay 7. Employ full engineering and 
designing skill to keep installa- 
tion and maintenance costs at 
lowest level consistent with the | 
best lighting results ; 


Pw 4 oy .l 











SUTCLIFFE, SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 


LEIGH : LANCS. 























~ 


‘7 “THIS ISA 


\ WELFARE 


aAAIJIW~, PROBLEMS” Uf 










BRICK MACHINERY. J THE BTH LIGHT- The seven points of the BT H Light-Conditioning 
CONDITIONING CODE Code have been framed with the object of enhancing 
Regard the problem from the © the welfare and comfort of the worker. Factories 
workers’ point of view rather  fighted the B TH way are cheerful places in which 
_ all tasks can be easily performed with minimum 
_ fatigue and risk of accident. 
and glitter and dazzle from the , can production be fully and safely maintained. 
local field of view © °-~~ With women so widely engaged in industry, good 


3. Provide adequate illumination  fighting—with all that it means—is of paramount 
4. Eliminate dazzle or glitter from importance. 


Only in such places 


Welfare superintendents will find the 
BTH Light-Conditioning Code a helpful guide. 


. Surroundings a BT H Lighting Engineers will be pleased to advise 
6. Take into account the purely, without charge on the lighting of any factory 
psychological factors by promo»; in which special welfare problems are involved. 





FLUORESCENT Lamps 
with MAZDALUX Equipment 


M. 3921 





Five feet of purest daylight 


London Office - - 66, Victoria Sereet, S.W.1 
PILE. DRIVERS — CRANES 8 BTH for all Electrical Plant and Equipment * 


@) @) D) F | r L THE BRITISH THOMSON-HOUSTON CO., LTD., CROWN HOUSE, ALDWYCH, LONDON, W.C.2 


HOISTING & MANUFACTURING Co. Ltd 


SAMUDAS WHARF, MILLWALI IN NE J4 
s 9 

















{4 99 BRITISH CUTTING GASES LD. 
SPARTAN WORKS - CARLISLE ST. 
SHEFFIELD, 4. | 


Service Depots: LONDON, GLASGOW, NEWCASTLE-ON-TYNE, MANCHESTER. 











TRADE 











WHITE?’S 
POSITIVE SCRAPER 
LOADING MACHINE 


R. WHITE & SONS 


ENGINEERS 
WIDNES, Lancs 








MARK 


THROATLESS 
ROTARY SHEARS 


This machine will cut all kinds of irregular 
shapes, straight edges and circles. 





The body is of good quality cast steel and 
the cutters are of hardened steel and self- 
feeding. 


KEETON, SONS & CO., LTD. 


Telegrams : : Teleph 4 
KEETONS, 26092. SHEFFIELD: Ss H E FFI ELD. 20092 SHEFFIELD. 
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Prompt 


BOLTS 
NUTS 


Large Stocks of all Standard Sizes 
Delivery of Special Sizes 


JAMES WILEY & Sons, Lro. 


Phone: 92 (4 lines) Grams: “ Wiley, Dariaston” 





SPANNERS 


SEND US YOUR NEXT ENQUIRY 


DARLASTON 


TIM 
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When I need a Spring 
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‘Doesn't ill health ever invade you ?” 
whines Mr. Schickelgruber, as day 
by day our industrial workers pour 
into the factories. He knows how 
constant epidemics would slow up 
our production. 

But what a forlorn hope! The Izal 
System of Industrial Hygiene, 
already in operation in a very large 
number of leading factories, in- 
creasingly safeguards the health of 
the workers. The basis of the Izal 
System lies in the establishment 
of a simple health routine for 
employees. In crowded factories 


working day and night this routine 





is necessary. 


PREVENT AVOIDABLE 


Employers are invited to investigate 
the possibilities of the system without 
delay. A visit from a technical ser- 
vice representative to explain full 
details can be arranged on application 
to Newton Chambers & Company 


Ltd., Sheffield. 








The Izal Spray Nozzle, 
seen here, is designed to 
enable any stirrup pump 
to be adapted in a few 
seconds for projecting 
an antiseptic mist-spray. 
This is one example of 
the simplicity of the Izal 
System, which is based 
on the proved theory 
that much sickness in 
factories can be pre- 
vented by the systematic 
application of certain sim- 
ple measures of hygiene. 


SICKNESS WITH THE 


for Experiments. . 





Cette CO 


ments can 


assorted springs. 


Boz No. =. 3 doz. 


The range covers ex- 
pansion and compression 
types, and may save 
many production hours. 


On the experimental bench 
these Terry Assorted Boxes 
(there’s a full range of 30) 
enable the experimenter to 
get a rough idea of the 
spring required, and saves 
time otherwise wasted in 
making up samples y, 69 doz. 
to guess work. Assorted Light Com- 


Springs, 

lin. to in. long, 

22 to 16 S.W., tin. 
to tin. in diam. 
In problems necessitating the 
use of highly specialised 


springs, our Technical Depart- 
ment is always ready to advise 
and co-operate. (Over 86 
years of spring making has 
taught us a lot!) 


Springs, tin. to tin. 
diam., 2in. to 2 
long, 22to16S.W.G. 4 


Gin. 





TERRY 


Works Engineers and Experimental Depart- 
save themselves endless trouble 


if they have a range of Terry boxes of 






Why not send to-day for our fully descriptive illustrated catalogue ? 





HERBERT TERRY & SONS LTD., REDDITCH 


MANCHESTER: BIRMINGHAM: 
279, Deansgate. 210, Corporation Street. 


LONDON: 
27, Holborn Viaduct, E.C.1. 


SYSTEM OF 


INDUSTRIAL HYGIENE 





(ah SINCE SF 1855 


NEWTON CHAMBERS & COMPANY LIMITED : SHEFFIELD 
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LIGHT FORGINGS, GENERAL SMITH- 
WORK, SHEET METAL WORK and every 
description of WIRE WORK are nowhere 
more efficiently produced than at the firm 
of C. J. Taylor and Son, of York. Mass- 
produced work or special small lots, we are 
well equipped to supply either; 30 years’ 
experience and the employment at all times 
of highly skilled craftsmen is your guarentee 
of a job well done. Prices are competitive 
Contractors to the War Office and Govern- 
ment Depts., may we do something for you ? 


C.J. TAYLOR s SON L” 


LAYERTHORPE WORKS € FORGE « DEPT. S 











UNBEATABLE! 


mA EE es EDGAR ALLEN WORKERS AND 





HYLAND HYDRAULIC (on) PUMPS 


Also 
HYDRAULIC 
CONTROL VALVES 











Diesel Engines 
Steam Engines 





EDGAR ALLEN STEELS 


uw || Kdgar Allen & Co. Ltd. 
a Steel Works, 


Sheffield, 9. 














SEE DISPLAYED ADVERTISEMENTS 








THERMIC 








Burners and Furnaces 





Natural Draught Gas Fired Salt Bath 
Furnaces in standard sizes up to 20’ 0” 
long, with Automatic Temperature Con- 
trol Equipment and ‘‘ drain-off.” 
Specially suitable for the treatment of 
Light Alloys. 


Theat 


EQUIPMENT & ENGINEERING CO., 





ASSOCIATED WITH GIBBONS BROS., LTD., DIBDALE WORKS, DUDLEY 
MANUFACTURERS OF COMPLETE HEAT TREATMENT PLANTS 


LTD. 


We Salmon Street, PRESTON 
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‘ENGLISH ELECTRIC 


—*ractional A.W 


MOTORS 


SPECIAL APPLICATIONS - 


A further application of the adaptability of 
“English Electric” Fractional H.P. Motors, 
on this occasion fitted to Frederick Pollard 
Type No. 13 AY Drilling Machines. 

Thisis only one of the 1001 applications satis- 
factorily performed all day and every day by 
“English Electric” Fractional H.P. Motors. 
If you buy similar motors it will pay you 
to send for a copy of publication T.34A 
describing and illustrating these machines. 
Should you have a new or special appli- 
cation, let one of our Specialist Engineers 
discuss it with you. 
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Vertical Flange Mounted 
2 H.P. 1425 R.P.M. 
Motor, driving Type 
No. 13AY Drilling 
Machine manufactured 

“by Messrs. Frederick 
Pollard. 








ENGLISH ELECTRIC 


COMPANY LIMITED 


-- STAFFORD :: 




















GRAFTON 


CRANES 


Established 1880 


Telephone: 

BEDFORD 2490 
Telegrams : 
‘GRAFTON,’ BEDFORD 











GRAFTON 


CRANES L"”- 
BEDFORD. 














: MIXERS & EDGE RUNNER 
: 7 ae 


? BELPER, vensrwen., [ne 4 








MORRIS 


BOILERS 





Herbert Morris Ltd Loughborough 








THE LATEST and MOST MODERN 
QUICK-CHANGE CHUCK. ONE 
HAND ACTION. 


NON-STOP change of tools in 
the quickest possible time. 


POSITIVE DRIVE from top of collet 
in direct spindle line. 


ALL PARTS thoroughly hardened and 
accurately ground, ensuring permanent 
concentricity and long life. 
SAFETY COLLAR on collet protects 
hands from danger of revolving tool. 


@ The photograph repro- 
duced here was taken 





at Messrs. Hopkinson’s 
efficiently equipped 
works. 





ar 


DoG «PANEL HW EARDEN & GUYLEELTD 


LOUDEN TOOL WORKS, ARCHER ROAD, SHEFFIELD 


8 
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PUMP UNIT LTD. 
25 COPTIC St., LONDON, W.C.I 
MUSEUM 7460 
SELF - CONTAINED UNIT 


Hydraulic Pumps 


ONE AND TWO STAGE TYPES 
LOW AND HIGH PRESSURES 











GOODALL CLAYTON&C° LP 
LEEDS 





CONVEYING PLANTS, BUNKERS &¢ 














SCRIVEN 


R 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 
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SPRINGS 


OF ALL TYPES 


WILLFORD % C0, L"” 


PARK HOUSE WORKS, SHEFFIELD 
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DIVING 
APPARATUS 


and all other 
Submarine Appliances 





SMOKE HELMETS 
for Ships, Oil Tankers, etc. 


and all other Safety and Protective Devices. 


SIEBE, GORMAN & CO. LTD. 


187, WESTMINSTER 5 BRIDGE RD RD. “LONDON, 8.E. 
Siebe, Lamb, London 
: Waterloo 6071 (3 lines). 
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e ERTICAL 
Works : London Office: 
Locomotive 
Works, 28, Grosvenor 
Darlington. Gardens, S.W.! 


SPENCER-HOPWOOD LIMITED 
(Associated with Robert Stephenson & Hawthorns Ltd.) 
Temporary War-Time Address : 

17, SOUTH DRIVE, CHEAM, SURREY. 
Vigilant 3820. 





WEIGHBRIDGES AND 
WEIGHING MACHINES 


Neu designs at competitive’ prices 


E.: A. ASHWORTH L'? 


Crown Works, Staincliffe Rd. OEWSBURY 














FOR ALL TYPES 
SUPERHEATERS O85. At Rs 
T. SUGDEN, LTD. 


BUSH HOUSE, ALDWYCH, 
LONDON - = W.C.2 


See Advot. — “Engineer” — Sept. 5 














WATER 
COOLER 


HEENAN Water Coolers 


save practically 


1 Compact 
For Diesel & Gas Engines 
Ysa ate] -1e-} alae @rolale| taht ig) 


Air Compressors, Process 


Work. etc 


HEENAN & FROUDE LIMITED 
ENGINEERS WORCESTER ENGLAND 

















TREBLE RAM PUMPS 


MUCH MORE 
EFFICIENT THAN 
CENTRIFUGAL PUMPS 


Write for List No. 4. D. 





HORIZONTAL ELECTRICALLY DRIVEN TREBLE RAM PUMP. 
1,200 feet Head Pattern. 


~%~ JOSEPH EVANS & SONS -%- 


LONDON OFFICE : KERN HOUSE, 36 & 38, KINGSWAY, W.C. 2. CULWELL WORKS, + ta 2 2 HOU Ltd. 


WOLVERHAMPTON “BIANs, SE AR APETON. 


nee: 
WOLVERHAMPTON 20864-5. 


Telegrams: “Dryosbo, Westcent, London.” 
Telephone: HOLborn 1091. 
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Petter Performance 











Parren OIL ENGINES possess a record for reliable, 


economical performance second to none. 


They are known throughout the world and are found installed 


even in the most out-of-the-way places. 


To-day they play a leading part in serving the country—here’s 
the reason why enquirers for these engines are often dis- 
appointed—our output grows continuously, and we hop: the 
day is not far distant when the Petter Service will continue 
in accordance with our established pre-war policy—there is 


no Engine better than a Petter. 














ENGINES 


1} to 375 B.H.P. 


Industrial - Traction 
Marine 


PETTERS LT? 








LOUGHBOROUGH 





ENGLAND 














“MAVITTA” 


DRAFTING 
MACHINES AND 
TABLES 


(ALL BRITISH) 
SMALL INEXPENSIVE 
BLUE-PRINT MACHINES 











Machines suitable for all 
Boards. 
PERFECTLY BALANCED 





TABLES. 


MAVITTA DRAFTING 
MACHINES, LTD. 


ANCHORWORKS, PARK RD., 
ASTON 


BIRMINGHAM, 6. 
Phone: EAST 0482 

















WILFRED ROBBINS 


GREAT BRIDGE, STAFFS. 




















COPPER AND BRASS TUBES 


MANUFACTURED TO BRITISH STANDARD SPECIFICATION 


FOR 


ENGINEERING PURPOSES 


AND 


WATER SERVICES 


at. 


YMIRALTY, AIR MINISTRY 
WAR OFFICE: LISTS 


The WEDNE SBURY TUBE C9 T° 


% 
TELEPHONE BILSTON 41483-: ELEGRAMS 


BILSTON, Statis, 
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ROYLES 


IRLAM, Near MANCHESTER 
Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, ae. 4c. 


LIMITED 





LABOUR 
STEEL 
MONEY . 








WOOTTON BROS., LTD., 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, a. 
Brickworks Plant. 


CLAY-WORKING "PLANT. 


Colliery Plant. General Millwrights 





fagnelic — 
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OLDHAM. LANC'S. 


























& C° Limited 
REGENT HOUSE Gateshead-on-Tyne 


KINGSWAY, W.C.2 ag Gateshead 77246 
Phone: Holborn 9811 GRAMS: “Construct” Gateshead 














CRANKSHAFTS 


MACHINED COMPLETE 
@ All types of forgings 
@ All special steels in stock 


STRINGER & CO. (SHEFFIELD) LTD. 
WINCOBANK STEEL WORKS, SHEFFIELD 























TAYLOR & CHALLEN LTD. 


Presses, Dies, Lathes, Shears, etc., 
for Sheet Metal Work 
Minting and Cartridge Machinery 


Derwent Works BIRMINGHAM 19 
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Advantages of 





Tarslag Ltd 


@ON ADMIRALTY, WAR OFFICE, AIR MINISTRY, MINISTRY OF SUPPLY, 


Reinforced Concrete 


Reinforced Concrete is to ll 


intents and purposes fireproof 
and uninjured by such temperatures 
as would completely devour 


ordinary floors and make _ twisted 


wrecks of unprotected steelwork. 


CONTRACTORS 


Wolverhampton & Stockton-on-Tees 


Construction 


¥ 


- 


a 
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ENGINEERING COMPANY 





LIMITED 


PARK IRON WORKS 


wacinaer SHEFFIELD 
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1S YOUR OUTPUT BEING HELD BACK ? 








Increased production efforts and black-out conditions 
result in serious ventilation problems for wartime 
factories. Natural ventilation (if it can be used) is 
not sufficient. As the temperature rises effort relaxes. 
Bad ventilation holds back output. 

Do not wait until your production has been slowed 
down. Consult the G.E.C., whose ventilation engineers 
will give expert advice on ventilating equipment 
especially designed for black-out conditions. 


CONSULT THE & G. Cc ON VENTILATION 
with GENALEX 


EXHAUST FANS 








Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2. - 
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MACHINE CUT GEARS. 
CHANGE WHEELS 
AND STANDS. 
‘ All Sizes, 14 d.p. to 4 d.p. 
Accurately Cut by New Process. 
Very Low Prices. Ask for Lists. 
SPUR GEARS. _ 
pag ag _— for all sizes oval or + section arm 
MITRES AND BEVELS. to 9. sip 
PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 
from any of the above patterns. Balance Wheels. 
THE NEW TURNERS’ AND 
FITTERS’ HANDBOOK 
By THOMAS GREENWOOD - 3/9 
General Machine Castings made to customers’ Patterns 
Low Prices for Planing, Boring, Turning, Screwcutting. 
Send your Enquiries— 


Greenwood’s Standard 


Gear Cutting Co., Ltd., 


NEW BOND STREET, HALIFAX. 
Telephone: 1212. Telegrams : Gears 





Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 











SPECIALISING IN 
NON - FERROUS 
CASTINGS 


NEWTON, LTD. 
LONGPORT, STAFFS. 














MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 


Registered Office & Works: 
Seuth Benwell, Newcastle-on-Tyne. 











Springs and Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
AND CO., Ltd., 


Central Spring & Steel Works, 
Furnace Hill, 


SHEFFIELD, 3 


Telephone : Telegrams : 
24679 SHEFFIELD TONKS, SHEFFIELD 























FULL DETAILS AND PRICE LIST ON APPLICATION — IMMEDIATE DELIVERY 


THE YORKSHIRE COPPER WORKS LTD. 


Telephone: LEEDS 75431 (P.B.X.) 








**...a8 good as ‘Yorkshire’ Tubes” 


rkshile’ FITTINGS (~:~) tor ENGINEERING SERVICES 


Especially suitable for— 





@ OIL, PETROL AND AIR PRESSURE 
‘ LINES 
@ PUMPS AND ALL HYDRAULIC 
SERVICES 


@ SCIENTIFIC INSTRUMENTS 
@ ALL MARINE PIPE LINES 
@ LUBRICATION CONNECTIONS 


@ REFRIGERATION WORK 
ETC. ETC. 











LEEDS - ENGLAND 








Telegrams: “ YORKOPPER, LEEDS” 
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RUSHWORTH 


BROS. LTD. 
COLNE, LANCS. 


TELEPHONE 85 











FOLLSAIN 


HT 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 





























FOLLSAIN 


EVHI 


CAST ALLOY 


Resists creep and oxi- 
dization up to I175°C. 






































®EG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 


LUTTERWORTH, 
near RUGBY 


LUTTERWORTH 10 
TH 





FOLLSAIN 


CY 
ALLOY CASTINGS 


Resists abrasive wear 
Cheaper than manganese 
steel 





























FOLLSAIN 


EVSS 


CAST ALLOY 
Resists corrosion 





























HODCKINSON Ss 


STOKERS 


sUuUTOM:AT ¢ 





FORD LANE *WORKS, SALFORD 6, LANCS 











Provision Weedwovk 


IN HARD OR SOFT WOODS 


No need to clutter up your 


own pattern shop with intricate 
wood parts and fitments which 
are not strictly pattern-making. 
We undertake to make these 
in quantity to high standards 
of accuracy. 


MALLINSON & ECKERSLEY LTD. 
WORSLEY STREET * NEW BAILEY STREET 
SALFORD 3 
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BROTHERHOOD HIGH PRESSURE 


COMPRESSORS 
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PETER BROTHERHOOD LTD. 


PETERBOROUGH 
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FERRANTI LTD., HOLLINWOOD, LANCS. 
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the action of ie: Ferranti Menten Coil Voltage ae 
is to maintain a smooth and regular voltage. It is entirely 


without switches, flexible leads or moving contacts. 


The 


whole of the mechanism is oil immersed. The automatic 
control consists of an Astatic Relay involving no open 
contacts and needing no periodic attention. 

These Regulators can be installed in large numbers, 
reducing the cost of lines and cables, and also the number 


of necessary sub-stations. 


Over 1200 of these Regulators are now in use. 





FERRANTI 


VOLTAGE REGULATORS 


smooth out the Voltage Curve 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 
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HYATT 
Koller ea vings 


NEW DEPARTURE 
ball Bearings 


DELCO-REMY &,HYATT LTD., III GROSVENOR ROAD, S.W.1 

















AIR COMPRESSORS 


VERTICAL SINGLE - ACTING’ TYPE. 


¥ y 
4 $ 


Me 
“— 
“> 
Bd 


Two-stage compressors, similar to that illustrated 
on the right, are made in two types for pressures 
up to 450 and 1,000 lbs. per square inch 
respectively. These compact and _ rugged 
machines are driven by belt, petrol or Diesel 
engines or by electric motors. 








Single-stage machines of the type shown on the 
left are suitable for capacities up to 300 cubic 
feet of free air per minute and pressures up to 
100 Ibs. per square inch. They are made with 
one, two and three cylinders and are driven in 
the same way as the machines above. They 
are also used as vacuum pumps. 











For full intormation write to Department “ A ”’ giving 
particulars of the duty required. 





REAVELL & Co., LTD., IPSWICH. 


Telegrams: ‘‘ Reavell,’’ Ipswich. Telephone Nos. : 2124 & 2125. 
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eo radiograph showing 





defective weld in a 
stainless steel cylinder 


Modern radiographic technique 
plays an essential part in industry. 
It provides the only satisfactory 
non-destructive test for the 
detection of internal defects in 
industrial material right at the 
beginning of the manufacturing 
stages. 


Ilford Service is at the disposal 


of firms interested in the application of radio- 
graphy to industrial processes and is equipped 
to deal with any problem. 














ILFORD - LONDON 


Manufacturers of all kinds of Sensitised Photographic 


Materials 
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ENGINEERING Co. Ltd. 


The GLOBE PNEUMATIC 


HEAD OFFICE : LOWER WILLINGDON, SUSSEX 


Phone—POLEGATE 192 Wire—PNEUMATOID, EASTBOURNE 


WORKS: HIGH ROAD, CHADWELL HEATH, ESSEX 


Phone—SEVEN KINGS 1266 
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This pneumatic sand-rammer saves you time and money—and that’s 
not all! The uniform tight packing of the sand in every part of 


RIL? A 
1) 


the mould saves metal by reducing ‘strain’ to — 
an absolute minimum. In short, you get more Aamm - 
and better work from one man with a CLIMAX & CLIM 
hand ramming method. May we quote you? £UUIP 


~SAND RAMMER than from three using the old 
CLIMAX PNEUMATIC SAND RAMMER 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD., 4, BROAD ST. PLACE, LONDON, E.C.2. WORKS : CARN BREA, CORNWALL. 


TAS|Cz 282 




















SIEMENS 
ROENTGEN SEARCHLIGHT 


The Roentgen Searchlight is a new 
heavy duty industrial X-Ray apparatus for 
the examination of welded vessels and 


heavy castings of every description. 


This outstanding advance on con- 
temporary design adds another successful 
unit to the Siemens range of specialised 


industrial X-Ray apparatus. 





SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD. 


GREAT WEST ROAD, BRENTFORD, MIDDX. 


OFFICES IN LONDON, BIRMINGHAM, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE AND SHEFFIELD. 
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MODERN COOKING APPARATUS 


for the Industrial, Institutional and. Communal Canteen 


Fifty years’ manufacturing and installation experience at your service 


ASHWELL & NESBIT LTD., BARKBY ROAD, LEICESTER 


ALSO AT LONDON, GLASGOW, BIRMINGHAM, »MANCHESTER & LEEDS 
































Always 
specify 
FERODO FRICTION 
a LININGS 


Electric Winding 
Gear, by Robey 
& Co. Lid. 
Lincoln. 
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ARE YOU 
WANTING PAPER? 


In these days of rationing it is an advan- 
tage to deal with an old-established firm 
with many years of experience behind it 
and connection with Mills all over Britain 


Write to-us about your difficulties and 
if it is possible we will help you 


4 




















i THE DRAYTON PAPER WORKS LT‘? 
(SERVICE DEPT.) 
‘ SOUTH PARK, FULHAM, LONDON, S.W.6 
q TELEPHONE: FULHAM 5541 ESTABLISHED 1856 
4 
' 40 ht. Seayalane Pender for Le PQS 
] 
| SHORNYCRORI 
By THORNYCROFT & Se @ Bae LIMEFED, THORNYCROFT HOUSE, LONDON, eg dea ENGLAND 
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THE 
DEARN 


CENTRIFUGAL PUMPS 


SPLIT CASING TYPE 
(single and two stage) 
50 to 2500 g.p.m. 
Heads up to 400 feet. 








TURBINE TYPE, 
75 to 1500 gallons 
per minute. Heads 
up to 1500 feet. 





PUMPING MACHINERY OF ALL CLASSES 


COMPRESSORS — CONDENSERS — HEATERS — CALORIFIERS 


NK PEARN & CO EE? “cname. 








*PHONE : meee 
no “« PUMPS,” 
1053/5 
Bos ANCH ES H ER MANCHESTER 
12. 














GEARS «//rom BAKELITE 
Silent Gear Material 


Gears cut from 
BAKELITE Silent 
Gear Material are 
used for an infinite 
variety of applica- 
tions. Some of the 
important advan- 
tages of these Gears 
are— 


| Silent in operation. Lon- 

ger life. Non-corrodible. 

a lates not required. 

‘ected by oil, acid 

he or moisture. Im- 

mune from attacks by 

rodenis or other vermin. 

W The illustration above 

> “] shows an interesting 

+4 plication of BAKELITE 

Silent Gear Material. A 

2 h.p., 470 r.p.m. gear 

drive for a set of 
Crushing Rolls. 


BAKELITE 


oA ES tt ae die 


es, Telegre ms Bakelite memy 54 
pe hones : Brack “Ary od Tin ). 


ion Office: 18, Grosvenor Gardens, S.W.1 


vee MATERIAL OF cassie nal 























Contractors to the Admiralty 
Since 1808 


FABRICATED 
PLATEWORK 


OF EVERY DESCRIPTION 


NEWBRIDGE IRONWORKS 
MILLWALL 
LONDON °- E.14 
Telegrams : LENOX, MILLWALL Telephone : 










EAST 3261/2 














WELDED TANKS 


Vessels of all kinds for Storage, 
Pressure, Chemical Processes, etc. 





Welded in Mild Steel, Aluminium 
Stainless, Copper-bearing Steel, etc. 


Galvanized Tanks, A.R.P. Covers, 









etc., etc. 
‘ae Tab! & Telephone: 
ROTHERHAM MRT INES) 
London Office: 149, ABBEY HOUSE, VICTORIA STREET, S.W.I. 


Telephone ABBEY 6327 
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€~PARTNER, LC? 
Inverness Works, 
Hounslow, 


Middx. 
Phone: Hounslow, OO8B5S.PB.X. » 
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YOUNGS’ HAND LIFTING APPLIANCES 


PULLEY BLOCKS - WINCHES - CRANES 
OVERHEAD TRAVELLERS 


AND 
SELF - SUSTAINING 


HOISTS — 


FOR OPERATING 
PURIFIER COVERS 
DAMPER DOORS 
MANHOLE LIDS 
TURBINE COVERS 
SHUTTERS, ETC. 





YOUNGS (wetixes) LTD. 


BIRMINGHAM 16 


TELEGRAMS: TELEPHONE: 
OLDENS EDGBASTON 
BIRMINGHAM 2301 


Also makers of Screw and Hydraulic jacks, Jim Crows, Punching Bears, Hydraulic 
Pressure Pumps, Ramps, and General Contractors Tools. 


Write for List No. 19/59. 




















LOCOMOTIVE & MOBILE CRANES 
STEAM . ELECTRIC « DIESEL 
PETROL ELECTRIC 


CATERPILLAR CRANES 


Enquiries Invited 




















HENRY Jj. COLES, LIMITED, DERBY, England. 


TELEPHONE: DERBY 45436/7 TELEGRAMS: COLES, DERBY 




















Our unrivalled experience in Railway — 
Plant construction is at the service — 
of all those engaged in Railway 
planning and repairs. Our expert 
technical staff will be glad to discuss _ 
any problems with you. 3 


ON THE LISTS OF THE ADMIRALTY, AIR MINISTRY, WAR’ OFFICE, 
H.M. OFFICE OF WORKS, CROWN AGENTS FOR THE COLONIES, ETC. 
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Registered Trade Mark 


GEARED MOTORS 


TYPE 
HD 





The horse-powers (at the low speed shaft) 
are }, 4, } and | at any speed between 
26 r.p.m. and 600 r.p.m., and 1} at speeds 
of 88 r.p.m. upwards. Any type of fixed 
or variable speed motor can be fitted, for 
any voltage. 
The essential dimensions are the same, 
whatever the speed, voltage, horse-power 
or type of motor. One bedplate serves 
for any motor, whether it is }-h.p. at 26 
r.p.m. or I$-h.p. at 600 r.p.m. and what- 
ever voltage it is wound for. 
The accurately generated gears are keyed 
to ground shafts running in double row 
ball bearing at both ends, and the gears 
are between the bearings. 


The 
NORMAND ELECTRICAL COMPANY 


LTD. 
NORTH: STREET, CLAPHAM COMMON, LONDON, 'S.W.4 
Telephone : MACaulay 3211/4 
Birmingham Representative : New Zealand Agents: 
Mr. *J H. Le arg han Kingsdown Road, ALLUM ELECTRICAL CO. LTD., ; 


» 31. Auckland, Wellington and Christchurch 
Phone: Priory 1945. 


Agents in Portugal: Messrs. A. BLAOK Ltd., 32, Rua da Boa vista, Lisbon. EGB/37/A 














ADY 


SHUTTERS 


for large or small openings 











*. Let him do his worst - 


We will do Our Best.’ 


The Prime Minister 





You can do Your Best, and 
do it continuously only if you 
have the Right Equipment 








AIR COMPRESSORS 
& PNEUMATIC TOOLS 


Save your Maintenance Costs, and 
invest them in National Savings Securities 





BROOM £ WADE LIMITED. HIGH WYCOMBE. ENGLAND. (esc Giines’ 





1 @ 39-233 





PHONE* ABBEY 554.70 


MS MACNEE.SOWEST, LONDON 
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BOILERS. 


EDWIN DANKS (OLDBURY) Ltd., OLDBURY, Near BIRMINGHAM Phone: Broadwell 1381-2-3 Grams: Boiler, Oldbury 
London Office : 32 FARRINGDON STREET, E.C.4. 
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ROTARY COMPRESSORS 


AND VACUUM PUMPS 
(Oil-free or Lubricated) 


s 
RECIPROCATING 
COMPRESSORS 

’ 


LOW PRESS : BLOWERS 


AND EXHAUSTERS 
:(Single or Turbo) 


HIGH-PRESSURE 
COMPRESSORS 






, WHY HOLD HANDLAMPS ?? 


GRIPPER 


: HANDLAMP Ss. 
dont need nursing/ 








yy S83 They grip on anywhere and leave " “ROTARY COMPRES 

i ; y both hands free. Strong, shock- - 

without ; a? ' 

Il/- ioe ole proof construction eliminates risks Northe -B ’ 
a and reduces lamp breakages. Flex 
parma cannot pull out. 


Plus 33% advance 
Temporary Address "Phone: Flax 6637 








BRITISH CENTRAL ELECTRICAL CO., LTD., 6/8, Rosebery Avenue, London, E.C.1 4, CHELSEA COURT, CHELSEA EMBANKMENT, LONDON, 5S.W.3 
Telephone: TERminus 2525 (6 lines) 




















STANDARD er SPECIAL TYPES 
COMPLETE, WITH er WITH- 
OUT MOTORS (any make 
supplied) and BASEPLATE. 








THE SPECIALISTS in non-ferrous 
machined parts to clients’ speci- 
fication from 2. ozs.. to 2 cwts. 


e 
NON-FERROUS 


CASTINGS 


ALUMINIUM, GUNMETAL, BRASS 
AND PHOSPHOR BRONZE. Y 


9 
On Admiralty and A,I,D. Lists. ESTABLISHED 1882 


CHAS. S$. Maia & CP L™ 


STRAIGHT SPUR-SINGLE er 
DOUBLE HELICAL-WORM and 
WORM WHEELS - In ALLOY- 
STEEL, PHOSPHOR BRONZE er 
CAST IRON. 


Alfred Wiseman &Co. 
LTD. 


Glover St., BIRMINGHAM. 





NITS 


STRIAL PURPOSES 
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“BRITISH 


INDUSTRY 
AND 


is the only organ of British 
industrial circles published in 
the Russian language, with 
the object of familiarising 
Soviet technical circles with 
the achievements of British 
industry and engineering and 
the vast possibilities of the 
British market as a source 
of supply of equipment and 
semi-manufactured products 
for all branches of industry. 


Soviet industrialists and 
economists who wish to 
be conversant with 
the British market 
regularly peruse 


“ BRITISH 
INDUSTRY AND 
ENGINEERING ” 


Published monthly (in Russian) 


Mailed gratis to State institutions 
industrial organisations, works, 
factories, municipalities, libraries, 
etc., throughout the  U-.S.S.R. 


Enquiries should be addressed to the 
S Publishers : 


British Industrial Publicity 
Overseas Ltd., 


WALTER HOUSE, 


Bedford St., London, W.C.2 
England 


WUMMUMMMMUMUNUUUd 0b Ltd, 















This accurately represents the remarkably small dosage of Calgon required to prevent 
scale in condensers, heat exchangers and other systems where water is used for cooling. 
Only a few parts per million are sufficient in most plants and there is now an 
impressive list of installations where “ Threshold Treatment ” is giving striking results. 


CALGO 


Sao <4. 1-7 tbs bas ee t 2 
KEITH PIERCY LIMITED, OLDBURY, NEAR BIRMINGHAM 














BALING 
PRESSES 


Representing one of our chief specialities, we offer a very wide range 

of types and capacities of modern and efficient equipment for the 

baling of scfap metals such as aluminium and aluminium-alloy scrap, 

light and heavy steel scrap, swarf, waste tins and the like. These incor- 
porate exceptional experience in design and manufacture, ensuring utmost 
reliability in operation under arduous conditions ASK FOR CATALOGUE No. 35 





{ 


ROSE, OOWNS e THOMPSON Lt HULL ond LONDON 





The Technical Service Department will be pleased 
to advise on all water treatment problems. 
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HERE'S THE SECRET OF BU "SUPREMACY 











Designing and manufacturing 
Insulators whose reliability can be taken for 
granted requires something more than an up-to-date plant 


and even the most modern research appliances. 


@ 


It calls for that specialised } 
knowledge and experience in dealing 
| Py with ceramics—and, above all, constant 
supervision—which is the secret of 
Ul I BULLERS'’ consistently high standard. 
rs 


Whatever your requirements—whether it 
be High Tension Equipment or the 
simplest form of Insulator— 








BULLERS, LTD. 


Make sure by specifying “BULLERS.” 
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FOR ELECTRIC 
STEAMorHAND 
POWER with a 
lifting capacity 
M\ up to 50 Tons 



















VE: 3 Shs é 
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MUN 


DERRICK CRANES 
* 


Wm. MORGAN « C0, Lro. 


EGLINTON ENGINEERING WORKS 


KILWINNING, SCOTLAND 








The Engineer 
ENQUIRY DEPARTMENT 


ne 


The fact that our Enquiry Depart- 
ment is unquestionably filling a 
want in the engineering world daily 
becomes more apparent, and the 
Proprietors of “The Engineer ” 
welcome enquiries from all who 
require information of a technical 
or commercial nature. 
































oy all places where the use of portable lamps 
would otherwise be risky, our Reylovolt transformer 
is a practical means of obtaining a safe and 
convenient supply of current at a suitable low voltage. 
The wall-mounting pattern illustrated here is stocked 
in four ratings ranging from 60 VA to 500 VA, 


each at a step-down voltage-ratio of 250/25. volts. 


A portable pattern is also available. Further details 


are given in our publications. 





This Department contains an 














extensive trade name index, a large eee 





technical library, and catalogues 





of most of the prominent 
manufacturers. 





HEBBURN-ON-TYNE 


« REYROLLE :°: 





| 








IIL 


HEAD OFFICE AND WORKS 


ENGLAND 








FACTORY TRUCKS 


These hardy little trucks are 
helping to speed up production 
in countless factories in the 
United Kingdom. They are 
[made in two sizes, large 50” x 
28” x 18” deep, and the 
smaller pattern 28” x 26” x 
18” deep. 
'\Write for prices and full 
particulars. 
Symbols required. 


ECCLES 


(BIRMINGHAM) LTD. 


49, HAZELWELL LANE, 
STIRCHLEY, 


BIRMINGHAM, 30. 





Telephone : 
King’s Norton 1181. (P.B.E.) 














ENEMY ACTION MAY 
CUT YOUR WATER SUPPLY 


— be prepared! 


STAND-BY PLANT: 





BOREHOLES: 


LEGRAN 





Phone: Southall 2211. Grams: LeGrand Southall. 


We have available for hire a large 
stock of Borehole and other Pumps, 
with Prime Movers. 


Our up-to-date methods facilitate the 
speedy drilling of boreholes, either to 
provide independent supplies, or to 
duplicate those already existing. 


SUTCLIFF X GELL LTD, 


Water Well Engineers 


SOUTHALL, Middx. 


GA9873 


" 
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THE ENGINEER 


OSE 
(REDDAWAY'SS PATENT) 


for pressures up to HIGH-PRESSURE 


10 TONS HYDRAULIC 
per square inch COUPLINGS 


(Reddaway’s Patent) 


Sepr. 26, 1941 




















UR sub-head line, indi- | Below we illustrate Redda- 

= way's Patent High Pres- 

cating the pressure | sue Couplings which mest 
which Reddaway’s be used with the _ This 
: li 

Patent Hydraulic Hose | cient Hydraulic Hose on: 

can be manufactured to stand, | section ever invented. 

. cannot ibly blow out or 
makes it unnecessary to em- | |eak under any pressure. 
phasise the fact. 

Every Hy draulic Engineer will 

readily realise that whilst this 

great pressure is rarely applied to 
any hose in practice, it neverthe- 
less confirms its qualities—and is 
evidence of its reliability and 


value for Hydraulic purposes. 


F. aaa, ci 


AND COMPANY LIMITED 


PENDLETON - MANCHESTER 
AND BUSH HOUSE, LONDON, W.C.2 
























H-p PR C H 
ESSuRE HYDRAULIC 
'REDDaWay's PATENT! 














DIESEL ENGINES % 
CENTRIFUGAL PUMPS. 


If you have any power or pumping problems on which 





you require advice, consult us. We shall be delighted 
to be of service to you. 





The photograph above is of a Mirrlees UL. type 335 B.H.P. 
540 R.P.M. engine, driving through a bevel gear the Mirrlees 
Vertical Spindle Split Casing Centrifugal Pump illustrated 
opposite. 


The Pump delivers 3,822 gallons of water per minute against 
a total head of 190 feet. The special arrangement of the 
unit is to suit site conditions. 


MIRRLEES BICKERTON X% DAY LTD. 


HAZEL GROVE, Nr. STOCKPORT. 


MIRRLEES WATSON CO. LTD, GLASGOW. 
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FLANGING PRESSES 
OF 
ANY SIZE OR 
POWER 


ON OFEIEEN 
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HYDRAULIC ENGINEERS 


ELLAND wae bet 


Telegrams, Press, Leeds 
Codes, A.B.C 


iki QUEEN VICT 


TORIA STREET 








HTT AAI 








slet 75305 


HYDRAULIC 
PIG IRON BREAKER, 
EFFICIENT, SIMPLE, 

INEXPENSIVE 











AANA 














Strongest Malleable Bronzes. 








Ingots, Billets, — Stampings, 
“Delta” White Antifriction Metals, White Brass, Babbitt 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, &c. 


Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


3% EXTRUDED METALS: 


BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, &c. 


THE DELTA METAL CO., 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10. 
(And Delta Works, Dartmouth Street, Birmingham) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the 
Colonies, Principal Railway and Steamship Companies, &c. 


SOLE i i J 
atc.’ ~ 0 RERS 


HIGH-CLASS ENGINEERING ALLOYS: 


Acid-proof and other Corrosion- 


Limited. 


Rede, Sheets, Wits, Tubes, x. 
Metal, &c. 








YiE As Ros R E& PHT ATs OON 


SEALS 
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BEETS” 
VCH INCH [IATHERS 
MORK S GLOFES 
J.éA.HILLMAN LTD. 


Fr 2476 


ee ey. 
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W. BARNS & SON 


Globe Works, Queensland Rd., HOLLOWAY, London, N.7 
Phone 


PERFORATED 






METALS 










: NORTH 3347-8. "Grams : PERFORATION, HOLWAY, LONDON 








EFFICIENCY 


AND 


ECONOMY 


Write for Catalogue. 
JOSEPH WESTWOOD 


& CO. LTD. 


‘GRAB MAKERS: 
- LONDON + E-14 





[Jelephooe EAST 1049 QAPIER YARD + MILLWALL 

















Bridge BuildersConstructional Engineers -ond oj 


WORM, SPUR. BEVEL. 
HELICAL. SPIRAL ET 3 


Consult us on ony Gear Problem - 


LLEWELLINS MACHINE C°LT® 
BRISTOL 
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== CROSSLEY == 
CROSSLEY-PREMIER 


DIESEL, GAS & 
CONVERTIBLE GAS/OIL ENGINES 


FOR MARINE AND 
LAND DUTIES IN SIZES 
FROM 
3 B.H.P. TO 3000 B.H.P. 


CROSSLEY BROTHERS LIMITED—_—__OPENSHAW. MANCHESTER 11 
CROSSLEY-PREMIER ENGINES LTD.——-SANDIACRE—-Nr. NOTTINGHAM 
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COUNTERACT 
VIBRATION! 


Fit Kolok Positive Lock Washers between 

every nut and bolt, and so protect your 

machinery against vibration, the cause of 

over 50% of its wear and tear. Specify 

Kolok Positive Lock Washers for Positive 
Security. 


POSITIVE LOCK WASHERS 


POSITIVE LOCK WASHER CO. LTD. 
78, McALPINE STREET, GLASGOW, C.2 




















to the specific requirements 
of our customers 


Makers of all types of repetition 
products from the bar in all metals 


M.C.L and REPETITION LTD. 


POOL LANE, LANGLEY, BIRMINGHAM. 











LEAD PIPE MAKING 
MACHINERY. 





SHEET LEAD ROLLING 
MILLS. 


THE ECLIPSE TOOL COMPANY 


LINWOOD, near GLASGOW. 

















ENQUIRY DEPARTMENT 


The fact that our Enquiry Department is unquestionably filling a want in the 
engineering world daily becomes more apparent, and the Proprietors of 
“The Engineer’’ welcome enquiries from all who require information of a 
technical or commercial nature. 

This Department contains an extensive trade name index, a large technical 





library, and catalogues of most of the prominent manufacturers. 









ON 
19 GOOD READ 
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Jt) i O 


HOWDEN-JOHNSON boile 


JAMES HOWDEN & CO. LTD., 195 SCOTLAND ST., GLASGOW & CAXTON HOUSE, TOTHILL ST., LONDON, S.W.! 
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AUCTIONS 





ESTABLISHED 1807 


FULLER, HORSEY 
SONS anp CASSELL 
Specialists 


IN THE 


SALE AND VALUATION 


OF 


ENGINEERING PLANT 
AND MACHINERY 


10, BILLITER SQUARE, 
LONDON, E.C.3 
Telephone - - - ROYAL 4961 


AND AT 


38, GEORGE V. AVENUE, PINNER, MIDDX. 
Telephone : Pinner 6260 





BUSINESSES and PREMISES 
(For Sale, &c.) 


OR DISPOSAL, GENERAL ENGINEERING 
BUSINESS, established 1866, complete with 





Iron and Non-ferrous Foundries, Coppersmiths, 
Electric Welding, Patte: , Fitting and 
Machine Workshops. Owners contemplating retiring 
from — .—Apply, Messrs. WOOLLEY and 
WALDRON, Incorporated Accountants, Tremona 
Court, Tremona Koad, Shirley Warren, South- 
ampton. P3543 L 





OR SALE,. LARGE FREEHOLD FOUNDRY 
PREMISES. About 6 miles from centre of 
Birmingham. ~Area of land approximately 4 acres. 
Long frontage to good road and to the canal. Elec- 
tric light, power, gas, and water services. Three 
main foundry buildings. Large machine and erecting 
shops, equipped with crane pant oy electric cranes, 
and cupolas. Pattern shop and other subsidiary 
buildings. Total roof area about 95,000 square feet. 
—Box 630, Mundy, = and Troman, Advertising 
Offices, Birmingham, 2 7801 L 





FOR SALE 


OILER SUITS, Bit and Brace Quality Garments. 
Hard wearing and laundry resisting. Quick 
delivery. Sizes 36 to 44. Actual 
manufacturers.—R. & Li "e 203-205, -Albion 
Road, Stoke Newington, London, } N.16. P3541 @ 


IHEAP REINFORCING BARS FOR SALE, 

large tonnage, various diameters and lengths. 

ISTEG BARS also also available. — requirements.— 
Address, 7772, The Engineer O 7772 G 


pe Geared Universal Swaging or Beading 











Machine, 6in. gap, 2in. roller centres. 


ROST Hand-operated Geared Swaging Machine 

mounted on stand. Capacity 16 gauge, depth of 

p 38tin., — eel gauge. Centre of spindle 6in. 
Weight 11 ewt 


He Type Double Geared Eccentrié Punching 
Press, No. 69, by Paw’t Mfg. Co.; U.S.A.; 2in. 
k, 10in. bed to guides, bed 


stroke, 7in. centre ‘to bac 
Weight 


27in. by 10in., with 9in. by 3in. ag 
7% tons. 


TO. 20 Geared Inclinable Power = ena stroke 2#in., 

centre to back 8in., to guides 7£in., opening 

through back 1lin., bed 22tin. by 164in., ‘fy- wheel 
with internal gear, 32in. dia. by 4in. face. 


EAVY Double-ended Angle Iron Shearing Ma- 

chine, by bg = Smith and Co. Cuts angles up 

in driving gear 60in, dia- 

riviig- pulley 26in. by 6in. 
eight 13 tons. 


meter by Stin. ¢ Rang Dri 

Hand-operated dog clutch. 
MACHINE TOOLS, 

Large Stocks of Every Description. Attractive Prices. 
F. J. EDWARDS, Lrp., 


359-361, EUSTON ROAD, LONDON, N.W.1i. 
EUSTON 4681 (6 lines). 


NEW AND USED. 


Telephone : 





OR SALE, THEODOLITES. 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKSO 338, High Holborn, W.C.1. 
es Gray’ 's Inn Road.) 
R SALE, LEVE 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKS: 338, High Holborn, W. C.1. 
(Opposite Gray’ 8 Inn Road.) Ex. 





70 H.P. Reavell pp ee ay 


Engineers, Nailsworth, Glos. 





re nee te BORE-HOLE PUMP.—Sulzer 
ight-stage , capacity maximum 8000 
gallons per hour, pump ping depth maximum 254ft., 
rising main 8in. diameter, pump 13#in. dia., length 
between flanges of rising main . 2tin., pump 
complete with internal rs for protecting ving 
haf Pressure filter for use with the tg a 
i i i inf = nr a" a oe ing 
suspended on Michel Lawrence Scott 
motor, 35 H.P., 460 Je. Dc. 1440/1550. r.p.m. 
(no electrical control uipment provided) ; 3 @approxi- 
mate height to top of motor 6ft. 62in., minimum 
height to lifting hook required 15ft., total weight 
approximately 7 tons.—Write Box 160; “* Pars,” 
121, Kingsway, London, W.C.2. F P3534 G 





Spencer-Bonecourt — 
Patent Waste Heat Boilers 


CHAPMAN & HALL’S NEW BOOKS 





ELECTRIC POWER STATIONS 
By T. H. CARR, M.A.Min.E.E., A.M.I.Mech.E., A.M.LE.E. 
With a Foreword by SIR LEONARD PEARCE, C.B.E., D.Sc., etc. 


“Books devoted solely to the design and equipment of electric power stations are so few that this new 
work is a very welcome addition. The more so as technical progress has 
up-to-date information is not too readily available. 
extensive bibliography which is given at the end of each chapter.”—THE ELECTRICAL TIMES. 


Vol. One. 
Volume Two. 


Demy 8vo. 751 pages. 
Demy 8vo. 


Demy 8vo. 822 pages. 


Volume One. Demy 8vo. 340 pages. 186 Figures. 30s. net. 
Volume Two. Demy 8vo. 455 pages. 110 Figures. 32s. net. 
MODERN ASSEMBLY PROCESSES : 

Their Development and Control 
By J. L. MILLER. 

Demy 8vo. 180 pages. 147 Illustrations and Figures. 13s. 6d. net. 


PRACTICAL SOLUTION OF 
TORSIONAL VIBRATION PROBLEMS 


With Examples from Marine, Electrical, Aeronautical and Automobile 
Engineering Practice 


By W. KER WILSON, Ph.D., M.Sc., Wh.Ex., M.I.Mech.E. 
Second Edition, Revised and Enlarged, in Two Volumes. 
114 Figures and numerous Tables. 
715 pages. 


CIVIL DEFENCE 


A Practical Manual presenting with Working Drawings the Methods 
required for Adequate Protection against Aerial Attack 
By C. W. GLOVER, M.inst.C.E., M.I.Struct.£., F.P.W.I., ete. 


Third Edition, Revised and Considerably Enlarged. 
323 Illustrations and Figures. 


n rapid in recent years and 
Incidentally a valuable feature of the book is the 


42s. net. 


131 Figures. 42s. net. 


42s. net. 





Detailed * 





may be had post-free on application. 


CHAPMAN & HALL LTD., 11, HENRIETTA STREET, LONDON, W.C.2 








EST. 1896 


Surveyors, Valuers and 


Auctioneers 
of 
IRON and STEEL WORKS, 


COAL and IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 


for 
WAR COMPENSATION & DAM- 
AGE, RATING, INSURANCE, 


DEBENTURE SECURITY, 

MORTGAGE, INVESTMENT 

(PUBLIC ISSUE) PURPOSES, 
etc. 


40, Brook Street, 


Grosvenor Square, London, W.1 
Telephone: MAY fair 4888 and 4889 
Telegrams: Usufruct, Wesdo, London 


AUCTIONS AUCTIONS 
MICHAEL FARADAY 
ee HENRY BUTCHER 


Auctioneers, Surveyors, 
and Valuers. 


Specialising in the 
SALE & VALUATION 


of 


ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


73,Chancery Lane, London, 
W.C.2 
And at 16a, The Promenade, Hale Lane, 
Edgware, Middx. 
HOLBORN 8411 (5 lines) or 
EDGWARE 8121 (3 lines) 


AUCTIONS 





WHEATLEY KIRK, Rice « co 


(ESTABLISHED 1850) 


VALUATIONS 


for 
Public Prospectus Issue 
Purchase or Sale 
Bank Loans 
Fresh Capital 
Partnerships 
Estate Duty 
Book Keeping 
Depreciation Allowance 
Balance Sheet 
Fire Insurance 
War Damage Claims 


Temporary Address: 
38, OVERDALE AVENUE, 
NEW MALDEN, SURREY. 


Telephone: MALDEN 2704. 
And 
51, GRAINGER 8T., NEWCASTLE-UPO N-TYNE, 


LEOPOLD FARMER 


& SONS 


AUCTIONEERS, VALUERS 
AND SURVEYORS 





Sales by Auction and Valuations of 

PLANT AND MACHINERY 

conducted in all parts of the United 
Kingdom. 


46, GRESHAM ST., LONDON, E.C.2 
Telephone: KELvin 2411 (5 lines) 


CRANES 


GEORGE RUSSELL & OO., LTD., 
Motherwell. 








INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


im Iron or Steel, Black er Machined 
te 20 Teas. 





BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. “BAXTER, Ltd:;, LEEDS. 





FOR SALE 


MACHINERY, &c., WANTED 





HORT-FIBRE ASBESTOS for All Trades.— 
CORONATION  CO., td., Lonsdale Hall, 
Lonsdale Road, Dorking (Phone, Dorking Ey) 


THO* W. 





WARD LTD. 


No. 5A Potter and Johnson AUTOMATIC, 18}in. 
swing over bed, 92in. swing over cross slide, 
1.9/16in. diam. spindle, 8.p.d. machine fitted 
with three-jaw chuck. 

2in. Cap. BELT SCREWING MACHINE (Wagner), 
all-geared head. with fast and joes, pulleys, ten- 
uick-release die head. 

G MACHINE (National Machine 
with vice, 


speed gear-box, 
_ Cap. SCRE 
Co.), self-opening die head, fitted 
3-step cone drive through gearing. 
3in. PIPE SCREWING MACHINE (J. Heap), fitted 
with clutch head for quick release of dies, com- 
plete with vice, 4-step cone drive — gearing. 
Write for ‘* Albion ’ 
*Grams, Forward, Sheffield ; ‘Phone, eo (15 lines). 
ALBION WORKS, SHEFFIELD. 





*PHONE 98 STAINES. 


COE PULVERISING PLANT, 3 Tons i pom 
85 H.P. LOCOMOBILE ENGINE and 
265 H.P. MOTOR, 345 volts, 3-phase, 50 cycles. 
ENS. urface). 


400-kW COND ER (8 
120-kW_ Browett STEAM SET, = volts. 
Y H. GARDAM & CO., “ edi —¥ 
G 





MACHINERY, &c., WANTED 


ANTED, ONE BELT-DRIVEN COMBINED 
PUNCHING and SHEARING MAC. to 

deal with #in. M.S. plate. Full particulars.— 

Address, 7814, The Engineer Office. 7814 F 


W. Stir ane nl; Fe 30,000 Ib. — ti 
or Stir only, “up evapora ion, 
200 Ib. working pressure or higher. —Address, 7384, 
The Engineer Office. 7384 F 











PyAnzee, HEAVY SET of SCRAP SHEARS, 
capable of cutting up to 12in. by 6in. rolled 


.| steel joists. 


Also SCRAP SHEARS with vane about 26in., 
30in. eap, for 1tin. a pat, 1jin. round: 

Also GUILLOTINE SHEARS, capate of dealing 
with up to lin. plate. 

The above a are urgently wanted for work 





32, Farringdon Street, London, E.CA. 


of peticnal en 
Address, The : Engineer Office. 7806 F 





ANTED, VERTICAL BOILERS of the Cross- 
tube or Multitubular type, of any dimensions, 
but not less than 80 Ib. pressure, for work of national 
importance.—_GEORGE COHEN, SONS and CO., 
Ltd., Boiler Dept., Wood Lane, London, ve. 
PF 


ye. ONE 15ft., 10-Ton FLY-WHEEL for 
driving an additional mill, geared or plain.— 
Address full particulars, 7799, The ene, aso 








| eis HERBERT, Ltd., Coventry, PAY BEST 
PRICES for SECOND-HAND MACHINE 
TOOLS in good condition by first-class - ae 
Write, wire or ’phone, and our representative will 


call. 
*Phone : Bat (12 lines) Coventry ; Telegrams : 
** Lathe, Coventry."’ 1002 F 





PLEASE OFFER US 
YOUR SURPLUS MACHINES 


As Licensed Dealers in MACHINE TOOLS we have 
numerous inquiries on our books for all types of 
machines for work of vital national importance. Our 
Pos ee will ins: and make spot cash offers 
eae E TOOLS andSHEE METAL 

ORKING FACHINERY of every description. 


F. J. EDWARDS LTD., 


359, EUSTON ROAD, LONDON, N.W.1 


Telephone No.: EUSton 4681 
Telegrams : “ Bescotools, Norwest, London.” 





FP ert on 30 H.P. approx., in Good Condition, 
rtical if possible. State make and age.— 
Address 7789, The Engineer Office. 7789 F 





MANUFACTURERS’ 
CATALOGUES 





“The Engineer” will be glad to 
receive catalogues, lists of manu- 
facturers’ trade names, etc., from 
firms for inclusion in the files of the 


The Classified Advertisement 
Section is usefully employed by 


MECHANICAL, CIVIL 
and ELECTRICAL ENGINEERS. 


FACTORY 
and WORKS MANAGERS. 


SALES MANAGERS, 
BUYERS, MANUFACTURERS and 
MACHINERY DEALERS. 


AUCTIONEERS, 
ESTATE AGENTS and SOLICITORS. 


GOVERNMENT DEPARTMENTS. 


MUNICIPALITIES, 
PUBLIC CORPORATIONS 
and TECHNICAL SCHOOLS. 


DIRECTORS and PRINCIPALS IN 
LARGE ENGINEERING CONCERNS. 


AT HOME AND ABROAD. 


Rs ENGINEER” classified advertise- 

ae the surest ynemne ; " 
annoancement 

notice "2 pubile anxious to take 

pe en A of any hoes eter. which you 


Classified Adpadtibutae Department 


“The Engineer,” 
28, Essex Street, Strand, W.C. 2. 


Printed in Great Britain ol by Proprietors by 
Goran REVEIRS, LIMITED, at 10 and 12, Rosebery 
Avenue, London, E.C.1, rm g nbiiaied weekly by 
foome 2B RONALD VAUGHAN at, ENGINEER Office, 

28, Essex Street, Strand, in the Parish of Bt. 








Enquiry Department. 


Clement Danes, in the County of Middlesex. 24/3 








Seren eet eerers cereecnnneeneecarennnereeeeeeereeees 
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Sept. 26, 1941 








THE ENGINEER 














STEEL 
PIGEONHOLE CUPBOARDS 





ADJUSTABLE 
STEEL SHELVING 





Sankey-Sheldon 





MODERN STEEL FURNITURE 





Sankey-Sheldon Steel Furniture 
includes cabinets for filing and 
indexing, cupboards and adjust- 
able shelving for safe storage, 
desks and tables for every 
departmental need, steel trays 
and trolleys for card ledgers, 
clothes lockers, &c. 













DESK 
ESTIMATES SUBMITTED No. 6212 


WITHOUT OBLIGATION 





STEEL 
CLOTHES LOCKERS 






Sankey-Sheldon specialise in the equipment of the Modern Business House or Factory, 
with Steel Furniture—from Adjustable Steel Partitions to Steel Waste-paper Baskets. 
Being the actual makers they can quote specially low figures. 










INSTAL SANKEY-SHELDON STEEL FURNITURE FOR SAFETY 


Write for complete Catalogue to 


Telephone : 
EYNSHAM 277-8 


Telegrams : 
‘«Sankeshel, Oxford”’ 


BRITISH MADE STEEL FURNITURE 


HARRIS AND > A YO SONS U 
¥ STREET LONDON EC. BAAQLEY CASTLE WORKS WE 


Wartime Chief Office: Stroud Court, Eynsham, Nr. Oxford. 
London Showrooms: 46 Cannon Street, E.C.4 :: Telephone: City 3811-2 


ENTIRELY BRITISH 





STEEL 
FILING CABINETS 








M E R / | makes expansion from the national 





THE HOFFMANN MFG. CO. LTD., CHELMSFORD, ESSEX. 











to the universal inevitable 




















he Engineer 


28, ESSEX ST., LONDON, W.C. 2 


GREET METAL tmme MACHINERY 


ae. ‘“BESCO” 
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PURPOSES . 


Phone: EUSton 468! 
























s F i i. 
POWER 2 arcing and Bending Machines, © 
PRESSES : Guillotines:, SNipbling oe 


* Bending ROU Wheeling 


: A wide range 


° Machines, aring ° 
of types and Notching Punching & ee ‘ 
sizes (New or « Machines Tin Box Ma * 
Used). Please * Machine S» tc., ete. 
let us know e Machinery: Cys crind- 

; your re- 7 cag Machines, Grins 
: quirements. e thes milling og Machines 
La nes, OHaping tt n 
* ing Machit hines: Planing 
. a ' . 


: Ss tc 

Machines, e mae 

ks (New oF —! 

* wa nave gs (RTE DELIVERY, 
. a 


ee 
Pe oi 
ee 


° 
wageone? 

















TUBES 


SPECIALISTS FOR OVER 66 YEARS 
IN THE MANUFACTURE OF 
TUBES AND FITTINGS 
FOR ALL INDUSTRIAL PURPOSES 


;APRI Crit 
TUBE WORKS. LT? 


“WONDON & BRANCHE 





@ FAN COOLED WORM 
GEAR UNIT 


@ The MOSS GEAR range of Gear Units forms 


a complete group of every industrial transmission 
need. All gears are accurately cut and hobbed, 
all joints are perfectly oil-tight, and special 
features exclusive to Moss Gears give greater 


cooling where it’s most needed. 


Standard, vertical and inverted types can be 
supplied. 


QAAQAQGE HK 





GRAMS + MOSGEAR B‘HAM 


The Moss Gear Ce br» <cBteese 2 


WO 


\ 





Printed in Great Britain by GEORGE REVEIRS LiMiTED, at 10-12, Rosebery Avenue, London, E.C.1, and published by ARTHUR RONALD VAUGHAN, at THE ENGINEER Office, 28, Essex Street, London, W.0.2 
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